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BULK POWER FACILITIES - EASTERN ONTARIO 
SUPPLEMENTARY INFORMATION 


INTRODUCTION 


In January 1979, Ontario Hydro forwarded a 
submission entitled "Requirement for Additional Bulk Power 
Facilities in Eastern Ontario" to the Royal Commission on 
Electric Power Planning. The Commission, in conducting an 
initial review of the submission, concluded that additional 
clarifying information would be useful, particularly as 
Many readers would not have ready access to the evidence 
previously given by Ontario Hydro to the Commission. This 
document has been prepared to answer certain questions 
addressed to Ontario Hydro by the Commission in connection 
with the upcoming Eastern Ontario hearings. It is hoped 
that the answers will assist in understanding Ontario 
Hydro's approach in assessing future load growth, some of 
the technical information and references in the submission, 
and the factors affecting the capability of the power 
system to supply load. 


This document also contains the following data based on the 
Ontario Hydro 1979 load forecast. 


Appendix A 1979 East System Load Forecast 


Appendix B ‘Table: Forecast of Ottawa Area Station Loads 
Coincident with January Peak (update of 
Figure 10 of submission of January, 1979) 


Appendix C Graph of Capability of Bulk Power Transmission 
System to Supply Ottawa Area Loads for 1979 
Load Forecast (update of Figure 24 of the 
submission of January 1979). 


Appendix D Forecast of December Peak Loads for the Six 
Operating Areas in the Study Area. 


As outlined in the Commission's terms of reference, the 
regional hearings in Eastern Ontario will deal with: 


1. the electrical load growth in eastern Ontario to 
1937 ana -erome 350 ecouyear 2, 000'; 


Digitized by the Internet Archive 
in 2024 with funding from 
University of Toronto 


https://archive.org/details/31/761118485341 
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2. the capability of existing and committed bulk 
power generating and transmission facilities to 
supply this load to the area, taking into account 
government policy with respect to use of 
interconnections with neighbouring utilities; and 


3. the resulting date at which additional bulk power 
facilities if any, will be needed. 


The Commission is not required to report on the specific 
nature of any additional bulk power facilities that may be 
required, nor the location and environmental aspects of 
such facilities, and has indicated that it will not hear 
submissions on those topics. In the event that the 
Commission finds that additional facilities will be needed, 
these aspects would be reviewed at a subsequent date in 
accordance with the Environmental Assessment Act. 
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Question 1: 


Answer: 


Does Ontario Hydro's load forecasting 
process use estimates of various factors 
such as population growth rates, growth in 
households (including type of housing and 
heating), commercial manufacturing and 
industrial growth and the related uses of 
electricity, and technological change in the 
use of electricity in order to forecast 
electrical growth? If so, could such 
estimates be provided. 


Estimates of such factors, and their 
relationship to electrical growth, represent 
the type of information which is useful when 
an end-use or explanatory approach is being 
used in forecasting. This has not been the 
approach taken by Ontario Hydro, with the 
result that the data gathered for Ontario 
Hydro's load forecasting is not of this type 
and has not been organized in this way. 


However, the load forecasting methodology 
used by Ontario Hydro does rely heavily on 
estimates of local load growth provided by 
Hydro's wholesale customers (the municipal 
utilities), by direct industrial customers 
and by Ontario Hydro's regional offices 

(for retail areas serviced directly by 
Ontario Hydro). Embedded in these estimates 
are judgements based on first hand knowledge 
of the demand for electricity and local 
activites, and factors or trends which will 
change these demands. During its 
participation in the regional hearings, it 
is intended that Ontario Hydro's regional 
personnel will be presenting, for discussion 
with the Commission, the local information 
which appears most pertinent to load growth 
in certain key areas in Eastern Ontario. 


The load growth estimates prepared at the 
local level are examined by the regional 
office staff for consistency and accuracy 
and any apparent anomalies are reviewed with 
the reporting agency. The estimates are 
then aggregated and the totals are examined 
by head office staff for consistency, 


Line 
Number 


including consistency 
economic conditions. 
computer calculations 
system forecast which 
comparative purposes. 
used for these calcula 
assessing the varying 
alternative assumption 
indicators (including 


with general 
Also at this point 
are done to produce a 
is used for 

The computer models 
tions assist in 
influences of 

Ss regarding economic 
employment, 


productivity and income), demographic 


indicators, and certai 
From these studies ar 
developed and a result 
forecast is establishe 
into account both loca 
more general economic 


For instance, although 
conservation and other 
to be reflected in the 
local areas and direct 
is made to capture lon 
conservation, load man 
end use efficiency pre 
overall total aggregat 


Some of the data utili 
forecasting process is 
Ontatio Hydro, in con] 
government agencies wh 
For the socio-economic 
determining overall pr 
trends Ontario Hydro r 
information published 

federal government age 
the annual publication 
Statistics, the Annual 
Manufacturing (derived 
Canada Survey) and pop 


n other indicators. 
ange of projections is 
ant most probable 

d, which has taken 

1 considerations and 
factors. 


recent trends in 
customer actions tend 
returns from the 
customers, an attempt 
ger term gains in 
agement and improved 
dictions in the 
ed forecast. 


zed in the load 
developed within 
unction with other 
ere appropriate. 

data useful in 
Ovincial and regional 
elies mainly on 
by the provincial and 
ncies. Examples are 

of Ontario 

Census of 

from the Statistics 
ulation projections 


(prepared by TEIGA), all provided by the 


provincial government. 
Stacistics, Canada .s...c 
historical time series 
regions and other char 
Additional information 
the Canadata Construct 
A copy of the most rec 


Use is also made of 
ANSIM" data base for 
disaggregation by 
acteristics. 

is also used such as 
ion File. 
ent population 


projections for the study area broken down 
by age group, sex and county has been 
provided to the Commission. This was 
prepared by Ontario Hydro from information 
developed by the Ministry of Treasury, 
Economics and Intergovernmental Affairs 
based on the 1976 mid-decennial survey. The 
graph opposite shows the total population 
forecast assuming low fertility rate and 
varying net migration into the province. 


As previously indicated, estimates of 
factors which are useful in an end use 
approach to forecasting, similar to those 
mentioned in the Commission's question are 
not developed and used in the current 
forecast methodology. They are, however, 
developed by the CEA-SRI model discussed in 
the submission. 


The complete set of historical data and the 
resultant forecasts for base scenario 
(Scenario 1) identified in the main 
submission is provided in Appendix E. This 
includes information on population, 
employment, number of households, both 
historical and predicted, as well as the 
related electrical energy growth. It must 
be emphasized that little experience has 
been gained to date with this model and the 
three scenarios in the submission indicate 
the effects of changing only a single input 
variable, the Ontario Gross Domestic 
Provincial Product. Until an understanding 
of the limitations, strengths and weaknesses 
of the model have been developed, it will 
not be heavily relied upon in arriving at an 
official load forecast and the range of 
uncertainty associated with such forecast. 
It is however a useful analytic tool when 
comparing the effects on load growth in 
various energy sectors of a variety of 
postulated conditions. 


At this stage in the development of the use 
of this model only limited capability has 
been developed to break the overall 
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Question 2: 


Answer: 


provincial historical data base and 
assumptions down to a regional basis. This 
undoubtedly affects the accuracy of the 
results, for any set of assumptions, as they 
would apply to a specific region. 


Detail the planning criteria used for 

the various parts of the bulk power system 
in the study area, indicating whether they 
are based on Northeast Power Co-ordinating 
Council's (NPCC) criteria or Ontario Hydro's 
Own criteria. If the former, please provide 
a copy of these criteria and explain how 
they apply to the Hydro system. 


The NPCC criteria (attached as Appendix F) 
are applied by Ontario Hydro to the design 
and operation of those parts of the system 
in which a system disturbance could result 
in cascading outages and widespread 
interruptions in the remainder of the 
Ontario system and the systems of the 
interconnected utilities. Because of their 
location, a disturbance to the critical bulk 
power facilities in the study area would not 
affect the integrity of the main 
interconnected systems and less stringent 
design and operating criteria, adopted by 
Ontario Hydro, are applied to those 
facilities. 


The criteria used for the study area 

require that acceptable voltages and loading 
conditions be maintained after the 
overlapping loss of any two elements of the 
bulk power system. The criteria allow for 
adjustment of generation between the 
occurrence of the first and second outages. 


The criteria for the bulk power system are 
backed up by other criteria or design 
guidelines to ensure the adequacy of supply 
to local loads. One of these, entitled 
"Guides for Planning Area and Regional 
Supply Facilities" was included as Appendix 
"103" of the Ontario Hydro Memorandum to the 
Commission entitled "Reliability", dated May, 
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Question 3: 


Answer: 


1976, (Exhibit 20-0). A copy of these 
guides is attached as Appendix "G" to this 
document. The intent of the guides is to 
minimize the frequency and duration of 
service interruptions. 


These guides apply to subsystems and are 
consistent with the overall NPCC criteria, 
and recognize that the reliability of supply 
to an individual customer is dependent on 
both the local distribution system and the 
strength and capability of the whole bulk 
power system and the reliability of the 
various interconnected utilities. 


Explain Hydro's own criteria using as an 
example the application of the normal 
criteria for determining the adequacy of 
supply to the Ottawa area. 


As applied to the adequacy of supply to the 
Ottawa area, the criteria require that the 
facilities be able to supply the Ottawa area 
load after overlapping outages of two 
circuits. For instance, if there were 
overlapping outages of the Chats Falls GS to 
Souths March 7s ‘cisecult (C3S) “and! thegst, 
Lawrence TS to Hawthorne TS circuit (L24A), 
thevst se) Lawrence ’’S tol St. Isidore circuit 
(B31L/B5D) would be loaded to a point close 
to its maximum winter capacity, if the load 
in the Ottawa area were about 1300 MW. Any 
substantially higher load in the Ottawa area 
would overload this circuit. 


It should also be noted that unless 
corrective action is taken immediately 
following the outages of these circuits, the 
voltage in the Ottawa area would drop to an 
unacceptably low value. To maintain 
acceptable values, it will be necessary to 
provide controllable reactive power sources 
such as switched static capacitors or 
synchronous condensers. This is a complex 
technical problem which we are still 
exploring, but it could mean that the 
capability of the system to supply load is 
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Question 4: 


Answer: 


Question 5: 


Answer: 


somewhat lower than the 1300 MW figure 
derived from the thermal capability of the 
lines. 


What value do the customers place on 
reliability of service? 


Ontario Hydro has recently undertaken a 
number of surveys of customers' attitudes to 
reliability of supply in various customer 
groups. Three reports, namely those 
providing the response from large industrial 
customers, small industrial customers and 
farm customers, have been finalized and 
filed with the Commission and reports 
dealing with responses from commercial, 


institutional and residential customers are 


being prepared. The average value which the 
various classes of customers place on an 
interruption in their supply is shown in the 
figure opposite. It will be seen that the 
farm group placed the highest value on 
reliability of service, followed by small 
industry, large industry, retail, 
commercial, institutional and finally 
residential customers. 


Please explain the various classes of and 
provide copies of typical contracts for the 
supply of interruptible power to Ontario 
Hydro's direct customers. 


In general, interruptible loads are those 
which can be interrupted under contract 
provisions in exchange for which power is 
sold at a rate more favourable to the 
customer. At present, there are three 
classes of interruptible power, namely: 


Class "A" (Capacity) - designed to reduce 
the generation requirement for 
the system during adverse and 
emergency conditions such as 
major equipment loss, shortage of 
power, etc. 


Normally such loads would be 
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interrupted infrequently, but to 
take care of adverse conditions 
which might occur on the average 
every three or four years, the 
industries taking this class of 
power have to be prepared to 
accept interruptions of five 
hours per day, Monday through 
Friday only, the year around to a 
maximum of 15% of the hours in 
any month. 


(Economic) - for day-to-day 
operating contingencies to reduce 
operating costs by saving thermal 
starts on peaking, maintaining 
spinning reserve, avoiding 
uneconomic use of water, etc., 
and in emergencies. 


Interruptible at any time, seven 

days per week the year around to 

a maximum of 5 hours per day, but 
not exceeding 15% of the hours in 
any month. 


During the months of December, 
January, and February all 
Interruptible "A" and "B" Loads 
may be cut beyond the 5-hour per 
day limit up to 14 hours per day 
during emergency system 
conditions but total time of cuts 
is not to exceed 15% of the hours 
in any month. 


(Restricted Hour) - power made 
available to companies prepared 
to reduce load on a daily 
schedule of restricted hours with 
a resulting saving to Ontario 
Hydro in meeting daily system 
peaks. 


Typical contracts for classes A and B are 
attached as Appendix H. 
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Question 6: 


Answer: 


Hydraulic 


R.H. Saunders 
Chenaux 
Chats Falls 
Barret Chute 

5 "Extn 


a Extn 
Mountain Chute 
Arnprior 


Big hiebalbls 
Galetta 
Merrickville 
Calabogie 


Oil-Fired 
Thermal 


Lennox 


Oil Combus- 
tion Turbines 


Lennox 


What are the “existing and committed bulk 
power generation facilities" and what is 
their role in meeting load? 


The existing and committed Ontario Hydro 


generating facilities at the boundary of or 
within the study area include: 


January Capability (MW) 


Installation Dependable Median 
Date Peak Average Peak Average 
95:3 19 734 582 796 642 
950 5h 116 45 YG i 
ire yeral 94 Shy) 96 59 
1942 
1968 dene ae) Lefi2Z 28 
1948 
1969 166 2 LG ou, 
1967 165 eS Log 28 
1976-77 78 6 78 13 
Nominal 
Capacity 

( MW) 
AS20 250 
1907 oC 
LoS 9 ai 
Lids, oe 
197.53 Wy 2140 
1925 5 


The load characteristics set the operating 
conditions which must be met by the various 
power resources on the system. In addition 
to following the instantaneous changes in 


demand, the generating capacity must also be 
capable of meeting large variations in daily 
loads, reducing the energy production during 
the nighttime hours, and increasing it 
rapidly in the morning as load builds up. 
Apart from safety, the first consideration 
is to operate the system reliably, and the 
second consideration is to do this at lowest 
cost’. 


The reliability of the existing system is 
dependent on the operation of generation 
located in diverse geographic locations, and 
the scheduling of generation operating 
reserves which must be held in readiness to 
replace unforeseeable failure of generating 
unres. 


Cost considerations lead to specific 
"Stacking" or "merit" order loadings of 
generation. These are generally aimed at 
achieving least possible use of the more 
expensive fuels. 


For example, available hydraulic energy is 
used first, then nuclear followed by coal 
and oil. (Gas is burned at the Hearn Plant 
in Toronto under existing contracts but it 
is planned to decrease gas usage). Energy 
produced by combustion turbine units is 
considerably more costly than energy 
produced by large units. Typical average 
running and operating costs per 
kilowatt-hour are hydraulic .1 cents, 
nucleare. cn cents,4. coal 14 5s,.cents AD1ll-2.5 
cents, combustion turbines 5.0 cents. 


Because of their energy production costs, 
the nuclear units are designed to operate as 
continuously as possible. Coal-fired units 
are Operated to meet irregular loads because 
of much higher fuelling cost. Combustion 
turbine units are used primarily to provide 
capacity for short periods during the winter 
peak. 
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More specifically, the generation in the 
study area comprises only oil-fired thermal 
generation at Lennox and hydraulic 
generation. Since Lennox is an oil-fired 
station, energy produced there is high in 
cost compared to that produced at coal or 
nuclear stations. Therefore, as explained 
above, it would be used only after all 
available less costly sources. 


The main hydraulic stations in the study 
area and their roles in meeting the load are: 


R.H. Saunders GS, located on the St. 
Lawrence River near Cornwall, is primarily a 
base-load plant with an output dependent on 
the river flow. 


Chats Falls GS, located on the Ottawa River 
about 45 km upstream from Ottawa, is an 
intermediate load plant. Typical daily 
operating patterns for it are given in 
answer to question 8. 


Barrett Chute GS 

Stewartville GS 

These are located on the Madawaska River and 
are peaking-type plants. Typical daily 
operating patterns for them in this mode of 
operation are given in answer to question 8. 
These plants, when their full output is not 
required at the time of peak, are sometimes 
operated at a lower level of output 
throughout the heavy-load period to provide 
some of the system spinning reserve. 


Chenaux GS, located on the Ottawa River 
about 80 km upstream from Ottawa, is 
connected to the local supply system in the 
Cobden Area and to the main part of the bulk 
power system in the Peterborough area. It, 
therefore, has no role in supplying load in 
the study area. 


Mountain Chute GS, is located on the 
Madawaska River close to the 230 kV line 
from Chenaux GS to the Peterborough area. 
It is connected to that line and therefore, 
has no role in supplying load in the study 
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Question 7: 


Answer: 


What are "existing and committed bulk power 
transmission facilities" in eastern Ontario 
and what in detail are the "stop-gap 
measures" and the costs being taken to 
increase their capability to supply load in 
the area. 


Bulk power transmission facilities are high 
capacity transmission facilities. They 
comprise transmission lines and associated 
switching and transformation equipment. 
They are used to interconnect major 
generating facilities and load centres. 
Such an interconnected or integrated system 
permits generation at diverse locations to 
be used to supply the main load centres, 
thus increasing reliability of supply, and 
allowing use of the lowest cost generation 
available on the system. In different parts 
of the province, bulk power transmission 
facilities may operate at voltages of 
500; 0 00VvoLlESe (500°kV)7*230 kV or 115 kv. 


Near the load centers, electricity is taken 
from the bulk power transmission network and 
stepped down through transformers to lower 
voltages for transmission to locations 
closer to the loads. Voltages may range 
FrOmeZsOeKV' COP Z7 TOM KVS 


At the load centres, electricity is stepped 
down through transformers to lower 
voltages, for distribution to locations 
adjacent to ultimate customers. At these 
locations the voltage is stepped down 
further to deliver electricity to customers 
at the voltages they use. Small customers 
takePelectricity* at-115 volts or 230! volts, 
but large customers take electricity at 
higher voltages. 


In eastern Ontario, 115 kV and 230 kV are 
used as the bulk power transmission 
voltages. Figures 14 and 15 of the main 
submission show the location of the major 
load supply stations, generating stations, 
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and bulk power transmission lines in eastern 
Ontario. Many of these facilities have been 
in service for many years and were built to 
transmit power from hydraulic generation in 
Quebec to Toronto and southwestern Ontario. 
With the expiration of the Quebec contracts 
and the rapid growth of load in eastern 
Ontario, these lines now transmit power from 
Toronto and Lennox to eastern Ontario. Some 
of these circuits would have become 
overloaded shortly. However, an extensive 
program of measures to uprate them is now 
under way in order to provide a reasonable 
level of service security until new bulk 
power facilities can be installed. 

Such stop-gap measures to uprate 
transmission lines require some combination 
of the following: 


- restringing a line with heavier 
conductors 

- raising towers by adding extensions 

- replacing angle and anchor towers with 
stronger towers on new foundations 


The stop-gap measures at major transformer 
and switching stations include replacing or 
uprating current carrying parts of station 
equipment such as circuit breakers and line 
disconnects. 


About half the stop-gap work required for 
line and station uprating has been completed 
and most of the remainder is scheduled to be 
finished this year and next. Figures 15 and 
16 of the main submission indicate the 
Capacities of the affected circuits before 
and after the stop-gap work respectively. 


In addition to the uprating work at the 
stations, large banks of static capacitors 
or Other types of reactive power sources are 
required to ensure acceptable system 
voltages required at the heavier loadings of 
the transmission system. If the capacitors 
were left in service at times when lines are 
lightly loaded (eg. at night), the system 
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voltages would be too high. Therefore, it 

2 is necessary to switch the capacitors on and 
3 off to match the loading on the transmission 
4 lines. If a transmission circuit is faulted 
5 and switched out of service, then the 

6 loadings on the lines remaining in service 

7 are increased. If blackouts are to be 

8 avoided, the static capacitors must be 


9 switched on immediately by automatic 

10 controls. The automatic control schemes 

UT must be carefully designed to function 

12 correctly under all system conditions. 

13 

14 The stop-gap measures are complex, requiring 
15 Many thousands of hours of engineering study 
16 and design. The work is still being done, 
17 and final estimates of the cost of the 

18 facilities are not yet available. 

19 However, preliminary estimates indicate that 
20 Ghestetal @costvwitl be about $40,000,000. It 
21 is expected that the stop-gap measures will 
22 have limited value after the major bulk 

3 power facilities are placed in service. 

# A detailed list of the stop-gap work is 

2% attached as Appendix I. 

it Question 8: Provide approximate hour-by-hour generating 
9 patterns for a weekday and weekend in 

30 January 1987 for the four Hydro plants shown 
31 on P.1ll Eastern Ontario report considering: 
a) no transmission restrictions 

ee b) transmission restrictions if no 

56 additional facilities are constructed. 
37 Provide estimates of the cost of such 

38 changes in operations, i.e., state (a) to 

a state (b), on a total system basis. 

41 Answer: (a) If there were no transmission 

42 restrictions, the Barrett Chute, 

43 Stewartville and Arnprior stations 

44 would probably be operated at less than 
45 full load at time of peak and day-time 
s heavy load. They would in that way 

48 

49 

50 

D3 

54 
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Question 9: 


Answer: 


Question 10: 


provide part of the system spinning 
reserve. Typical patterns are shown 
for them and for Chats Falls on the 
opposite page. 


(b) The transmission system capability to 
supply the Ottawa-area load if no 
additional facilities are constructed, 
is dependent on the Barrett Chute, 
Stewartville, and Arnprior generating 
stations being at peak output. 
Therefore, when the Ottawa-area peak 
load is at or near the transmission 
system limit, these three stations 
will be operated in the peaking mode. 
Patterns for this mode of operation are 
also shown on the opposite page. 


The cost difference between the two 
modes of operation is due to the need 
to provide the spinning reserve on 
thermal units elsewhere in the system. 
This cost difference depends on such 
factors as load patterns, daily load 
peak, unit start-up costs and unit 
availability . Over the period of a 
year the cost difference will be in 

the tens of thousands of dollars range. 


Explain what is meant by "voltage collapse". 


Voltage collapse means the decline in 
voltage, after an initiating disturbance, 
that continues until some other action takes 
place. This action may be reduction of load 
by motor controllers dropping out, 
disconnection of blocks of load either 
automatically or by operator control to 
avoid damage to equipment, or cascade 
tripping of supply lines due to line 
protections. The latter could result in a 
blackout of the entire area. 


How are the capability of existing and 
committed bulk power facilities and the use 
of interconnections with neighbouring 
utilities related? 
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Answer: 


There is no ability to use the 
interconnections in eastern Ontario for 
export when the existing and committed bulk 
power facilities are operating at their 
Maximum capability to supply Ottawa-area 
load. This is an undesirable situation 
since the intent of interconnected operation 
is that neighbouring utilities be able to 
assist each other as required. 


Import of power from New York State would 
not affect the capability to supply the 
Ottawa area because of transmission 
limitations between St. Lawrence TS and 
Ottawa. 


Import of power from Hydro-Quebec would only 
affect the capability to supply Ottawa-area 
load if it were available on a firm basis. 
The extent to which firm power from 
Hydro-Quebec could be used to supply the 
Ottawa area would depend on the point of 
delivery. Hydro-Quebec has advised that no 
firm power will be available until 1985. 
After 1985, the availability and cost of 
firm power from Hydro-Quebec is unknown. In 
view of this uncertainty, it is prudent to 
base the supply of the Ottawa area solely on 
Ontario sources. 


Therefore, the capability of the existing 
and committed bulk power facilities was 
determined with zero loading on the 
interconnections with Hydro-Quebec and New 
YorR state. 
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Potential Lona Term Growth of Demand in the East System 


During 1978, real output in the Canadian economy is estimated to have 
increased by about 3.4% to $126,700 million expressed in dollars of 1971 
purchasing power. This amounts to some $12,565 per employed person, a token 
change of 0.74%, from 1977, with employment having increased by 2.63%. Ontario 
employment increased about 3.3%, also leaving little room for increase in our- 
put per employee or gross productivity as it is sometimes called. 

Prior to 1973, output per person employed in the Canadian economy 
increased on average at a fairly steady rate of 24% per annum in the postwar 
period with minor variations during booms and recessions. However, since 1973, 
+his measure of economic health has grown at only 0.5% per annum on average. 
It is the problem area of Canadian economic policy. 

The employment record, on the other hand has been quite different. 
During the period 1952-64, this grew at a mean rate of 24% per annum, suggest-— 
ing a mean rate of economic growth of 43% per year. Growth of the labour 
force reflected the opposing effects of low birth rates during depression and 
war and offsetting this, a high immigration rate. 

By 1964, birth rates had started to fal! dramatically, and women 
started to enter the labour force in large numbers. At the same Time, Tne 
first of the bumper crop of postwar babies also became old enough to work. 

in its first annual review, the Economic Council of Canada estimated 
the potential growth rate of the Canadian economy at 53%. At the trend rate 
of growth in output per employee, this required employment to grow by SAWS 
In Ontario, the average rate of employment growth 1964-1978 was Sea wi th 
some falling off during the period 1975 through 1977, so that the growth 


between 1974 and 1978 was an equivalent 24% compounded annually. 


Prospects for Economic Growth 
Ci) Employment: 
The impact of the declining birth rates had hit the educationa| 
system, the housing market, and is now beginning to affect universi- 


ties and the labour force. The prospects are therefore for labour 


force growth from this source to contract sharply during the coming 
five years. One aspect of this may be favourable inasmuch as un- 
employment rates tend to be much higher for younger members of the 
labour force, and so total unemployment may decline if there is no 
further deterioration in the rate of growth of total output. Perhaps 
more importantly, the non-inflationary full employment rate may also 
fall somewhat. 

The other source of native entries to the labour force is women. 
Their participation rate is currently about 59%, and may continue to 
rise somewhat, albeit from a smaller base for young women discussed 
above. 

The prospects for immigration are more difficult to forecast, 
especially for Ontario as net migration is also involved. In the 
past this has depended not only upon economic conditions and there- 
fore the demand for labour in Ontario, But a!so upon relative 
prospects in the place of origin (Cor destination). The prospects 
also depend upon government policy. 

Cii) Output per Employee: 

Output per employee was about 7.3% below the long term trend 
of 2.26% in 1978. This gap is undoubtedly related to the lack of 
growth of investment in the Canadian Economy since 1975 and to low 
rafes of capacity utilization. the ability TO pass On cost Increase. 
in a period of inflation has made it possible for businessmen and 
governments to keep unproductive labour on the payroli. This fn turn 
may have aqgravated inflation and eroded the international competi- 
tiveness of Canada which has resulted in a significant devaluation of 
the Canadian dollar. It may not have been the ideal way of coping 
with one of the fastest growing populations of working age in the 
world, but it is superior to some of the alternatives. 

From a forecasting point of view, the present situation poses 
two questions: 

(a) Will the lost ground of 7.3% be made up? 

(b) Will the growth rate resume? 

The first question is one of levels of output, and really reduces 


to whether the lost ground can be recovered. The historical record 


suggests that it can be if investment recovers and if capacity utiliza- 
tion rates rise. At the present time, an enterprise wishing to expand 
its operations can probably do so more cheaply by way of merger or 
acquisition than by new investment, so long as capacity utilization 
rates are low. There are signs that business investment in real terms 
will rise 5% or so in 1979. Investment in housing appears to have 
peaked in 1973, probably reflecting the demographic features referred 
+o above. On the other hand, the decline in the Canadian dollar 
appears to have restored Canada's international competitive position 
and this may lead to a resumption of investment in export industries, 
accompanied by a secular decline in housing investment. The prospect 
of increasing levels of investment coupled with a decline in The 
growth rate of the labour force suggests both a decline in unemployment 
and an increase in output per employee. However, insofar as the 
initial impetus for such a move depends upon the external environment, 
it may be delayed for a year or two. 

One purpose of the expansion of higher education and the creation 
of a health scheme in Canada was to enhance the productivity of the 


labour force. 


Potential Growth in Total Output 


fol lows: 


1980-85 
1985-90 
1390-95 
1995-00 


growth on 


society. 


Translated into economic growth potential, the implications are as 


% per Annum 
Emp loyment Output/Emp loyee Total Output 


* KX ¥ K* KE 
1eo5 $255) 2226205 36) ARZ5 0A, 6) db .0) (6,1) 
1.4 a Beh 
1.0 ds Bt 
aie " Sel 
* Includes 3% decline in unemployment. 


** With recovery 7.3%. 
***® The 6.1% growth to 1985 represents a change in level 
resulting from making up the output/employee gap of 
7.3% and reducing unemployment by 3%. 
It has been argued that there may be a secular decline in productivity 
grounds that the Canadian economy is evolving into a "POS T-1I NDUSTRIAL" 


This means that the economy is tending to become more service produc- 


ing and less goods producing. It is thought that productivity gains are more 


ditficult to realize in service industries. This would imply a logistic trend 


in output per employee resulting in the following: 


~ per Annum 


Employment Output/Emp loyee Tota | 


1980-85 Wego Tue Bs, 
1965-90 1.4 Wed 29 
290-95 1.0 Va Leo 
1995-00 7o et 9 


Quantitative Assessment of Factors Affecting East System Demands 


An econometric study has suggested that the East System December peak 


demands for the period 1957-78 can be reasonably explained as follows: 


Variable CLogarithm) Elasticity eet Elasticity 
(short run) Clong run) 
Constant -10.41 —6.0 
Real output/employee Pp iz 1.34 
Emp | oyment 1.45 | a | ae 
Demand Price -.412 -10.2 -.465 
Energy Price ea y's) -4.8 =. 167 
OF Rice -.129 -2.5 -.10 
Gas Price 3 -.043 -3.9 -.041 
Temperature -.00013 a6 N.A. 


* Degrees farenheit at 5 p.m. (not logarithm) 
Electricity and gas prices ldaqgedsone yea 


The model specification assumes that elasticities are constant. 


Effects of the Economy 

The average of the elasticities for output/employee and employment is 
1.28 in the short run and 1.30 in the long run can be teken to represent the 
response to real output. The closeness of the two suggests that the effects 
tend to be felt almost immediately. A long term elasticity of 1.3 implies 
roughly an increase of 1.3% for a 1% increase in output. Thus the previous 


estimates of potential economic growth can be translated into load growth: 


Potential Growth 


Output of the Economy Load 

low Probable High low. Expected High 
1980-85 DS haga C6 ald 4.9 5.6 8.0 
1985-90 2.9 bd J.0 4.8 
1990-95 es ee 320 45 
1995-00 1.9 2 .al 2.9 4.0 


The estimate of load growth selected by the Royal Commission on 
Electric Power Planning of 4% for the period to 2000 is thus consistent with 


economic growth of 3.06%, with all else held constant. 


Effect of Electricity Prices 
While the mode! estimates peak and energy charges separately, the 


elasticities are additive for +he combined effect of -.939 in the short run 
and -.632 in the long run. Applying these to the estimated rates of price 


change in Long Range Financial Projection 781201 yields the following estimates: 


Price Effect on Potential Load Growth 
Change Load low Expected High 
1980-85 2.40 -1.49 5.35 AO 6.4 
1985-90 -1.07 68 AyD ays 
1990-95 -.65 4) 3.4 Anal: 
1995.00 -.51 WA PRS 4.5 
1980-2000 Avg. @) 0) 3.5% 4.6% jes 


Effect of Prices of Oil and Gas 

It is perhaps significant that the estimated long term elasticities 
in the mode! for oil and gas are lower than +he short run estimates. IT is 
also worthy of note that the signs for these fuels are negative, suggesting 
that they complement electricity in the short run rather than act as 
substitutes. In the short run, they may very well complement one another. 

Oil heated houses tend to heat water electrically and gas heated 
houses generally have electric circulating fans or pumps. In another sense, 
falling prices for oil and gas may have stimulated the Ontario economy, with 
subsequent price increases serving to retard it, with the demand for 
electricity moving in sympathy. 

In the long run, however, ,one would expect to see substitution, 
especially if the price of oi! and gas moves upward while the price of 
electricity is declining. The model cannot capture this effect, but bat 
suggests it insofar as the long run estimates of elasticity are closer to 
zero than the short run estimates. [tT therefore suggests that the impact of 
another oil supply crisis might be inittal depression and subsequent expansion 
in the demand for electricity. It also suggests that orderly price increases 
in oi! and gas may stimulate the demand for electricity in the long run. But 


it is not possible to provide a quantitative estimate. 


1980-85 


1985-90 


1996-95 


1995-00 


Risks 


follows: 
(1) 


(2) 


A qualitative set of assumptions therefore becomes necessary. 


Continued adjustment to the 1973 price step with no net effect of 
substitution on the demand for electricity. 

However, the period does contain elements of cyclical recovery from 
the depressed levels of output/employee, assumed to amount to about 

1% and reflected in the short term forecast. 

Possible emergence of Mid East Supply difficulties with appreciable 
escalation in the price of oil, and possibly ofselectrici ty; resulding 
in a net short term reduction in the demand for electricity estimated 
at 0.6%. 

Net substitution effect reduces shifts to -.2% as the gap between 
electricity prices and those for oil and gas widens. Some possibility 
of solar energy competition. 

Net substitution shifts to -.3% with increased solar energy participa- 
TiO. 


The net effect of these changes on potential load growth becomes: 
Potential Load Growth 


Previously 
Estimated Cyclical ‘Substitution 


(Expected) Seaereen i hl Seren lozes 
1980-85 4.0 0 0.0 248) 
1963-90 oe) = 0 4.9 
1990-99 4.7 = OZ 4.5 
1995-00 4.3 = he 4.0 


The totals above are recommended for the 1979 load forecast. 


Elements of risk associated with the forecast can be classified as 


Modelling risk. The responses of the model to changing condi- 
tions may result in an overestimate or an underestimate of 
demand. 

The forecasts of output/employee and of employment may be 


high or low. 


The estimate derived from the mode! assumption of ful! employ- 
ment and a restoration of output/employee to trend levels by 
1985 could result in a demand 15% higher than the forecast, 
assuming no price change, 7% with the price changes as 
assumed. 
Similarly, the estimate based on existing unemployment levels 
and modest growth in output/employee indicates 1985 demand 
7.6% less than forecast. The shortfall! could be more severe 
if low demands resulted in even higher prices. 

(3) The long range forecast is subject to even larger risk of 


error. 


Conservation 

It is assumed that conservation activities are fully captured in the 
response to price used in these calculations. That “1s *fo ‘say’, She price 
elasticity is a best estimate, and it is assumed that consumers will adjust 


their demand and lifestyles to incorporate an optimum amount of conservation. 


Impact of Alternative Rate Structures 
Alternative rate structures such as time of day or temperature 


sensitive rates may alter both the pattern and magnitude of energy consumption 
over the day, over the year, and over the business cycle. Tin panhiculer, an 
industrial customer facing a soft market may be willing to cancel the daytime 
shift and flatten the system load curve, given a sufficient price incentive. 
However, when business picks up, the customer faces the choice of adding 
capacity for night-time use or of extending into the peak hours with his 
existing plant, at a time when there is likely to be more pressure on the 


utility capacity. The attached forecast is based on present rate structure. 


Impact of Load Manageme nt 


Load management in its broad definition is the result of actions 
by Ontario Hydro to alter the pattern and level of demand by any means, 
including marketing to do so. In its narrow definition, load management is 
a means of altering demand for limited periods at the initiative of Ontario 
Hydro as operating conditions may dictate, and as such is a substitute for 
capacity as for example interruptible load. This forecast is of primary 


demand, which assumes that interruptible and managed loads are being supplied. 


It is adjusted for planning purposes to allow for reductions estimated to be 


available due to contractual! interruption and load management. 


Utilization Forecasting 
Power System Program Branch 
February 5, 1979 


Winter 


1979/80 
1980/81 


1981/82 
1982/83 
1983/84 
1984/85 
1985/86 


1986/87 
1987/88 
1988/89 
1989/90 
1990/91 


4991/92 
1992/93 
1993/94 
1994/95 
1995/96 


1996/97 
1997/98 
4998/99 
1999/00 
2000/01 


200 1/02 
2002/03 
2003/04 
2004/05 
2005/06 


LOAD SEFORECAST REFORT 7902 tz 


ONTARIO PRIMARY PEAK DEMANDS — MW 


East System West System Total System 
Dec. Jan. Dec. y Jan. Dec. Jan. 
15760 16280 869 877 16629 17157 
16233 16769 899 877 17132 17646 
16882 17439 896 907 17778 18346 
17769 18355 930 942 18699 19297 
18701 19318 974 986 19675 20304 
19683 20333 1009 1021 20692 21354 
20667 21349 1049 1063 21716 22412 
2 PIONS (22 ais7 1091 1106 22792 0123525 
22786 23538 sol 5O 23921 24688 
23925 24715 1180 1196 2510587259 11 
25121 25950 1220" 1243 26349 27193 
26252 (2718 WPF 81293 27529 28411 
27433 28388 1328 1345 28761 29683 
28668 29614 1381 1399 30049 31013 
29958 30947 Tasoel4 oS 31394. 32402 
5 SO Gino 509 1493 1513 32799 33652 
B29 15h 5/95 f55sna 573 34268 35368 
34024 35147 161o§s1 696 35639 36783 
5D SE eke DD 5 1680 1702 37065 38255 
36800 38015 1747 1770 38547 39785 
38272. 39536 1817 1840 40089 41376 
S900 5. 24 isle, 1890 1914 41693 43031 
41395 42762 1965 1990 43360 44752 
43051 44472 ZOA4Y2070 45095 46542 
44773 46251 AVAGO 2155 46699 48404 
46564 48101 aN eer 239 48775 50340 


48427 50025 229K 2328 Sve Oe TS 
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The 1979 Medium Term Forecast 


East System 


The 1978 Forecast: 


In the fourth quarter of 1977, demands dropped below those of the 
previous year because: 


(1) Economic growth continued wel! below potential, in contrast 
to most previous post-war business cycles which have lasted 
on average for three years. 


(2) Increases in the real price of electricity (after allowing 
for inflation) began to have an impact upon cemand. 


(3) Ontario Hydro's conservation program entered the implementa- 
tion phase. 


The regional forecasts were made before the fourth quarter results 
were known. A correction in the form of unallocated load was made to the 
regional estimates, on the assumption that the major. impact of the conserva- 
tion program would be in the cold dark months. While this assumption appears 
to have been partly valid, in that November peak demand was above forecast, 
summer demands were significantly lower, and both December and January peak 
demands exhibited no growth for the third consecutive year. 


The 1979 Regional Estimates: 


The new regional estimates for the 1979 forecast are below those of last 
year, but for 1979, they are slightly above the 1978 forecast, although they 
are lower thereafter, reflecting a lower expected growth rate. 


An alternative forecast was provided by a mathematical model which fna- 
corporates the Ontario Hydro's economic forecast and the outlook for electric- 
ity prices. The alternative forecast was significantly lower than the 
regional estimates, suggesting that the regional estimates should be reduced, 
but the amount depends upon the exercise of judgment. 


The two forecasts and the exercise of judgment is depicted in the fol low- 
ing table: 


December 


1978 
1979 
1980 
1981 
1982 
1983 
1984 


(1) 


(2) 


(3) 


(4) 


7H 


Regional! Forecast Unallocated 
Estimates % Inc Model ~ tnc 7901P % Inc Load 
14,940(Act) 15,300” 

16-525 8.0 153045 1.6 15, 760 Sd) ~765 
17,342 4.9 15,023 -2./7 163235 0 -]109 
18,338 Sel 15,234 1 16,882 4.0 ~]456 
19,168 A.5 16,081 54.6 17, 769 Spee - 1399 
20,059 4.6 17,056 6.1 16, /01 5.125 —1355 
20,988 4.6 18,278 CP es 19 ,683 be —)305 


* Adjusted for Inco Strike and Weather 


The exercise of judgment was conditioned by the following factors: 


The starting point of the regional estimates appears to be 
too high as indicated by a forecast growth of 8% in 1979. 


The high rates of growth indicated by the model in 1982-1984 
depends critically upon the timing and magnitude of an increase 
in economic activity. There is considerable uncertainty about 
both timing and magnitude. 


The very low rates of growth shown by the mocel reflect large 
real price increases and a very weak economy. 


A similar model for January demands reveals considerably less 
discrepancy under identical assumptions about the external anc 
pricing environment. 


The forecast is therefore a weighted judgment of these factors. The 


necessity to make such a judgment in the first instance is an indication of 
increased uncertainty. The forecast 7901P in January terms compared to the 
model results is as follows: 


January 7901P % Inc Mode | Zalne 
1980 16,280 4.0 165240 Sow 
1981 16, /69 SIe) 16,462 14 
1982 17,439 4.0 17,431 5.9 
1983 18, 5D Dez 18,503 6.1 
1984 19,318 be 19, 862 Via) 
1985 ZO, Do 5a 21.406 TMs! 


The forecasts for 1983 to 1985 are lower than the results indicated 


by the model, but this reflects the smoothing assumption made about the course 
of the economy. The Ontario Hydro's economic forecast indicates deteriorating 
conditions after 1985. 
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West System 


The principal changes in the forecast for the West System are two in 
number : 


(1) Reduction in the estimate of system demands to reflect sharply 
lower losses that were experienced commencing in the fall of 
1977. This change does not affect customer demands which are 
the losses of revenue estimates. 


(2) Advancement to 1979 from 1980 of the closedown of a mining 
operation in the Atikokan area. 


Utilization Forecasting 
Power System Program Branch 
February 5, 1979 


ie 


COMPARISON OF WINTER PEAK DEMAND WITH EARLIER FORECASTS 
EAST SYSTEM - ONTARIO PRIMARY DEMAND 
Megawatts 


FORECAST MADE IN 


Winter Actual | eae BY 1974 Be) y Bs) 1976 19l'7 1976 1979 
SY ed ed aa eaves) 72909 

1974/75 13214 13926 615720 

1975/76 14266 15026) w4o50  JAT6O 

1976/77 15164 16065 gulibg2S lo092, 7 14057 

LS 7718 15420, lgiv? oman. VooVs . 1 O0Som= OG) 

1978/19 «1 See (P) 18365,,08850 18079 1739 leeg) (031 yulogs80 
1979/80 1965050970152 NOS 185 78PF 8126" *Foo27 16250 
1980/81 210 26° 5215635 O08 198 S1MS1 9 565eeP7 755 (16769 
1981/82 2249S 23072 M2079 21 195°"*20604era/z25 17439 
1982/83 PA0TALCR 4687 25558 2257521999050 18355 
1983/84 257INES26415 BESS 9241 PMeZ SSS Sez 0GSS «619578 
1984/85 27560... 28264 26899 25753 . 24860 ‘21979 20333 
1985/86 29489)£60243 WeS09 27505°P820453 725188 21549 
1986/87 3155810152560 S054 295700281 70™e24465 22417 
1987/88 533762)8954625 6045, 313 7i2ePe29979S2Z5505 25556 
1988/89 3612538557049 155391 33506831896 w927214 24715 


WEST SYSTEM - ONTARIO PRIMARY DEMAND 


1973/74 754 770 

1974/75 -o., 132 788 

1975/76 (Mai 834 838 C12 

ie oy ay | 862 Oey 892 awl 828 

rows LS 847 za hss 950 oh a2 904 

1978/99 ACW Se es. 1014 1005 1010 930 916 
1979/80 1023 1083 1066 1066 1006 901 S77 
1980/81 1074 1140 L352 1134 1073 922 iy Ae 
1981/82 1128 Ll OO hd 1 1195 eee: epee) 207 
1982/83 1184 1261 25 3 1297 hay ves. 1006 942 
1983/84 1243 2 Wi.19 1323 1234 1058 986 
1984/85 1306 6 ie hekt| 198 1296 1105 Loz 
1985/86 WER AS, 1469 1459 1464 1360 {155 1063 
1986/87 1439 1545 Lao) 1540 1428 1207 1106 
1987/88 ton uGiZ2 1615 1620 1500 irate ETS0 
1988/89 1587 1710 G99 1704 Sess. 1318 P26 


Soeooj|ustedetor otri kes 
TRoaarrellimigacy 


REPORT NOe 


JAN 
DEC 


DECEMBER 
1982 
1983 
1984 


Ve 


MUN JCIPal 


PEAK 
Ma 


Poo y.7 
10474 
9862 
9576 
9220 
9495 
944d 
9464 
9425 
93246 
1O35u 
10881 


Wy dea 
1058) 
9962 
9669 
9311 
9607 
9E42 
9S1u 
S5o% 
9477 
10487 
11015 


L119 


11713 
12275 
12897 


CUSTONERS 


ENERGY 


AV Mad 


B2iz 
7918 
7318 
6903 
6423 
6604 
6514 
6496 
6589 
675} 
7369 
7796 


68356 
6051 
7497 
7089 
6517 
6713 
6605 
65938 
6767 
6889 
7491 
7937 


6097 


8467 
8663 
Pda de! 


TOTAL SYSTEN 


LOADS AND pEMANDS 


PEAK 
M vi 


314g 
2992 
2723 
2438 
2259 
197] 
1969 
2642 
2162 
2486 
265] 
3234 


3342 
3175 
2893 
2592 
2396 
2084 
2126 
217} 
2353 
2633 
3043 
3454 


3734 


3997 
4274 
tating 


RETAIL 
ENERGY 
AV tii 


2156 
2032 
1796 
1533 
1382 
1237 
1228 
1308 
1336 
iSso9 
1766 
2145 


2290 
2157 
19O9 
1630 
1460 
$3190 
1396 
pee Ba 
1395 
1594 
1905 
2290 


2471 


2644 
2627 
3023 


DIRECT 
PEAK ENERGY 
ARTS) Se 
2283 isol 
2279 1344 
2443 1883 
2463 1955 
245) 1914 
246) 1971 
2445 15cG 
2460 1689 
2527 1978 
2568 2571 
2574 2588 
2577 2032 
26606 2067 
2612 2123 
2621 2101 
2642 25098 
2639 2055 
2636 2107 
2607 1934 
2626 2019 
2659 2068 
2678 2162 
2723 228 
2729 2160 
2919 2279 
3057 2388 
3178 249) 
3297 25713 


ZEPORT Now 790212 


SUM 
CUSTUNEKS 
LOAUS 
PEAK LNEKGY 
1979 Mw AV MW 
JAN 16525 12168 
FEB 15749 11794 
MAR 15026 11952 
APR 14477 10392 
MAY 13936 9719 
JUNE 13727 9814 
JULY 13882 9542 
AUG 13906 9692 
SEPT 14114 9877 
OCT 14384 i0331 
NOV 15775 11234 
vEC 16693 11986 
198U 
JAN 17175 12714 
FEB 16368 ee a 
MAR 15476 11507 
APR 14903 ro7o7 
MAY 14337 boo7 
JUNE 14327 i9130 
JULY 14274 9844 
AUG 14308 1og08 
SEPT 14522 io190 
oct 148U8 10667 
NOV Paz5s ae lie? 
DEC 17198 12386 
1981 
| 
JAN 
DEC 17843 12848 
DECENBER 
Berbem, 8618766). 13498 
1783 19747 14180 
1984 20766 1yao?4 
19785 
1986 
1987 
1788 


CUSTOMERS LOADS AND DEMANDS 


DIVERSITY 
AND/OR 
DOSS kS 
PEAK ENERGY 
M ¥ AV hifi 
ot RY 678 
= 2 613 
“160 553 
=lo2 4 2) 
=63] 63) 
-32) 555 
-362 584 
-363 546 
=5'8 0 494 
= eat 516 
46 566 
“6&4 633 
bat Hits 77 
roto 2 6490 
-163 576 
-167 537 
“647 653 
me hyd 572 
-370 623 
-373 557 
“595 56? 
=496 535 
+7 58] 
-66 654% 
"65 682 
“67 713 
ner fs 750 
=—74 786 


TOTAL SYSTEM 


DEMAND IN TERMS 

UF GENERATION 
PEAK ENEKGY 
Ma AV WW 
16508 12846 
15667 12407 
14868 11605 
14315 16712 
[3205 16350 
13606 10369 
13520 16126 
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CAPABILITY OF BULK POWER TRANSMISSION SYSTEM 
TO SUPPLY THE OTTAWA AREA FOR LOADS HIGHER 
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(Load Coincident with System Winter Peak) 
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of the Northeast Power Coordinating 
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adopted by the members of the Northeast 
Power Coordinating Council, July 31, 1970. 
Revision adopted by the members of the 
Northeast Power Coordinating Council, 


June 6, 1975. 
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INTRODUCTION 


The purpose of the Northeast Power Coordinating Council is 
to improve the reliability and efficiency of the interconnected 
power systems of its members through improved coordination in 
system design and operating procedures. 

One of the steps in reaching this objective is the develop- 
ment of criteria that will be used in the design and operation 
of the major interconnected power systems. Definitions of sev- 
eral terms used in the following paragraphs are listed in the 
Appendix. 

It is recognized that more rigid criteria will be applied 
in some segments of the Council area because of local consider- 
ations. It is also recognized that the basic criteria are not 
necessarily applicable to those elements of the individual mem- 
bers' systems that are not a major. part of the interconnected 
transmission network. 

The transmission criteria are applicable either to the areas 
(New Brunswick, New England, New York or Ontario) or to the en- 
tire Council interconnection in its relations with neighboring 
"pools". 

An interconnected power system should be designed and oper- 
ated at a level of reliability such that the loss of a major 
portion of the system would not result from reasonably foresee- 
able contingencies. In determining this reliability, it would 
be desirable to give consideration to all combinations of con- 
tingencies occurring more frequently thin once in some stipula- 


ted number of years. However, sufficient data and techniques 


= 


are not available at the present time to define all the contingencies 
that could occur or to assess and rank their probability of occurrence. 
Therefore, it is proposed that the interconnected power systems be 
designed and operated to meet certain specific contingencies. Loss 

of small portions of the system (such as radial portions) may be tol+ 
erated, provided that these do not jeopardize the integrity of the 
over-all interconnected power systems. 

The following criteria for design and operation of interconnected 
power systems define area generation and transmission requirements. 

In addition, criteria for determining inter-area transmission transfer 
capabilities are defined. 

Two categories of transmission transfer capabilities. are to be 
considered: normal and emergency. Normal conditions are to be as- 
sumed unless an emergency, as defined by Item 2 in the "List of Defini- 
tions", exists. 

Design studies will assume applicable contractual transfers and 
the most severe expected load and: generation conditions. Operating 
transfer capability studies will be based on the particular load and 
generation pattern expected to exist for the period under study. All 
reclosing facilities will be assumed in service unless it is known 


that such facilities have been rendered inoperative. 


. GENERATING CAPACITY 


Generating capacity will be installed and located in such a 
manner that after the due allowance for required maintenance and 
expected forced outages, each area's generating supply will equal 
or exceed area load at least 99.9615 percent of the time. This is 


equivalent to a "loss-of-load probability of one day in ten years". 


AREA TRANSMISSTON REQUIREMENTS 


The power system should be designed with sufficient transmission 
capacity to serve area loads under the conditions noted below. The 
power system should also be operated in such a manner that the design 
objectives are fulfilled. 

3.1 Stability Conditions 

Stability of the interconnected power systems shall 
be maintained during and after the most severe of the con- 
ditions stated in a, b, c, d, and e below. Also, the sys- 
tem must be adequate for testing of the outaged element as 
described in "a" through “e" by manual reclosing after the 
outage and before adjusting any generation. These require- 
ments will also apply after any critical generator unit, trans- 
mission circuit, or transformer has already been lost, assuming 
that the area generation and power flows are adjusted between 
outages by use of Five-Minute Reserve. 
a. A permanent three phase fault’ on any generator, 

transmission circuit, transformer or bus sec- 

tion, cleared in normal time, with due regard 

to reclosing facilities. 
b. Simultaneous permanent phase to ground faults 

on different phases of each of two adjacent 

transmission circuits on a multiple transmis- 

sion circuit tower, cleared in normal time, 

with due regard to reclosing facilities. 
Cc. A permanent phase to ground fault on any gen- 


erator, transmission circuit, transformer, 


el Aa 


or bus section with delayed clearing and with 
due regard to reclosing facilities. This de- 
layed clearing could be due to circuit breaker, 
relay system or signal channel malfunction. 

d. Loss of any element without a fault. 

e. A permanent phase to ground fault on a circuit 
breaker, cleared in normal time, and with due 
regard to reclosing facilities. 

3.2 Steady State Conditions 

a. Voltages, line and equipment loadings shall be 
within normal limits for pre-disturbance con- 
ditions. 

b. Voltages, line and equipment loadings shall be 
be within applicable emergency limits for 
the system load and generation conditions 
that exist following the disturbance speci- 


fied in 3.1. 


TRANSMISSION CAPABILITIES 


Transfers of power from one area to another, as well as with- 
in areas, should be considered in the design of inter-area trans- 
mission and internal area facilities. 

Operating capabilities shall be adhered to for normal trans- 
fers and transfers during emergencies. These capabilities will 
be based on the facilities in service at the time of the transfers. 
In determining the emergency transfer capabilities, it is assumed 
that a less conservative margin is justified. 

Transmission transfer capabilities shall be determined under 


the following conditions: 


4.1 
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Normal Transfers 
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Stability Conditions 


Stability of the interconnected power systems 
shall be maintained during and after the most 
severe of the conditions stated in a, b, c, d, 
and e below. Also, the system must be adequate 
for testing of the outaged element as described 
in "a" through "e'' by manual reclosing after 

the outage and before adjusting any generation. 

a. A permanent three phase fault on any gener- 
ator, transmission circuit, transformer, 
or bus section, cleared in normal time, with 
due vegard to reclosing facilities. 

b. Simultaneous permanent phase to ground faults 
on different phases of each of two adjacent 
transmission circuits on a multiple transmis- 
sion circuit tower, cleared in normal time, 
with due regard to reclosing facilities. 

c. A permanent phase to ground fault on any gen- 
erator, transmission circuit, transformer, or 
bus section with delayed clearing and with 
due regard to reclosing facilities. This de- 
layed clearing could be due to circuit breaker, 
relay system or signal channel malfunction. 

d. Loss of any element without a fault. 

e. A permanent phase to ground fault on a circuit 
breaker, cleared in normal time, and with due 


regard to reclosing facilities. 


4.1.2 
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Steady State Conditions 


a. For the facilities in service during the 
transfer, voltages, line and equipment 
loadings shall be within normal limits. 

b. Voltages, line and equipment loadings 
shall be within applicable emergency lim- 
its for the system load and generation 
conditions that exist following the dis- 


turbance specified in 4.1.l. 


4.2 Emergency Transfers 


4.2.1 


4.2.2 


Stability Conditions 


Stability of the, interconnected systems shall 
be maintained during and after the most severe 
conditions in "a" and "b" below. System condi- 
tions may be adjusted before the outaged ele- 
ment as described in "a" and '"'b" below is 
tested. 

a. A permanent three phase fault on any 
generator, ,transmission circuit, trans- 
.ormer, or bys section, cleared in normal 
time and with due regard to reclosing 
facilities. 

b. Loss of any element without a fault. 

Steady State Conditions 

a. For the facilities in service during the 
transfer, voltages, line and equipment 
loadings shall be within applicable 
emergency limits. 


b. Voltages, line and equipment loadings shall 


wt Fhe 


be within applicable emergency limits 


following the disturbance in 4.2.1. 


5. POSSIBLE BUT IMPROBABLE CONTINGENCIES 


Studies will be conducted to determine the effect of the follow- 


ing contingencies on system performance and plans will be developed 


to minimize the spread of any interruption that might result. 


a. 


b. 


Loss of the entire capability of a generating station. 

Loss of all lines emanating from & generating station, 
switching station or substation. 

Loss of all transmission circuits on a common right-of- 
way. 

Permanent three phase fault on any generator, transmission 
circuit, transformer, or bus section, with delayed clearing 
and with due regard to reclosing facilities. This delayed 
clearing could be due to circuit breaker, relay system or 
signal channel malfunction. 

The sudden dropping of a large load or major load center. 
The effect of severe power swings arising from disturbances 


outside the Council's interconnected systems. 


1. 
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APPENDIX - LIST OF DEFINITIONS 


AREA 
An area is defined as either New Avoneeicke New England, 
New York or Ontario. 

EMERGENCY 

An emergency is assumed to exist in an area if firm load 
may have to be dropped because sufficient power is unavailable in 
that area. Emergency transfers are applicable under such con- 
ditions. 

APPLICABLE EMERGENCY LIMITS 

These limits depend on the duration of the occurrence, and 
on the policy of the various member systems of NPCC regarding 
loss of life to equipment, voltage limitation, etc. 

Short time emergency limits are those which can be utilized 
for at least five minutes. 

The limiting condition for voltages should recognize that 
voltages at key locations should not drop below that required for 
suitable system stability performance, and should not adversely 
affect the operation of the interconnected systems. 

The limiting condition for equipment loadings should be such 
that cascading will not occur due to operation of protective de- 
vices on the failure of facilities. 

FIVE-MINUTE RESERVE 

Five-Minute Reserve is that portion of unused generating 
capacity which is synchronized to the system, and is fully avail- 
able within five minutes, plus that portion of capacity available 
in shut down generating units, in pumpeu hydro units and by cur- 


tailing interruptible loads which is fully available within five 


minutes. 


tO a 


5. “WITH DUE REGARD TO RECLOSING FACILITIES" is intended to mean that 
recognition will be given to the type of reclosing: i.e., manual 
or automatic, and the kind of protective schemes insofar as time 
is concerned. 

6. ELEMENT 

An element is defined as a generator, transmission circuit, 


transformer, circuit breaker or bus section. 
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APPENDIX G 


Date February 10, 1975 


System Planning Division 


Guides for Planning Area and Regional Supply Facilities 


Introduction 


System Planning Division Procedure No. El “Guides for Planning 


the Main Trunk Transmission System" specifies the reliability require- 


ments for design of the power system. While those criteria 
apply mainly to the bulk power system where contingencies are 
more likely to cause loss of a major portion of the East System 
or jeopardize the interconnected system, they also apply to 
other parts of the power system where local instability from 

a fault could cascade into the bulk power system. Studies to 
check the adequacy of all parts of the system to meet those 
criteria are normally carried out by those who plan the bulk- 
power system. 


In addition to designing the system as a whole for adequate 
stability and steady-state operation, it is necessary to design 
each part of the system for adequate continuity or availability 
of supply to individual large customers and to transformer stations 
supplying the distribution system. Criteria for availability are 
therefore required, particularly for the parts of the system 
known as Area and Regional Supply Facilities. Such criteria are 
contained in this Procedure E2. 


It is also necessary to provide facilities for maintaining 
adequate normal and emergency voltages throughout the system. 
Voltage control is achieved mainly fy installation of 
reactive power sources throughout the system, from genera~ 
tors to distribution capacitors. Voltage criteria will 
be covered by a separate procedure. 


This Procedure E2 is not intended as a set of rigid rules, 
but rather as a guide towards establishing the minimum availabi- 
lity criteria for the Area and Regional Supply system. Parts 
of the system may be designed for lower AvVallaoriity, out chs 
should only be done where the stage is temporary, where the 
reliability requirements of the load are low, or where the cost 
of the recommended reliability is unjustifiably high. Occasionally 
a higher availability may be justified, where the load is un- 
usually sensitive or the cost of improvement is low. 


Copies of this Procedure are being sent to the Power System 
Operations Division, with a note emphasizing that it is being used 
aS a guide only, and hence will not be rigidly applied. 


No. E2 
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Because this Procedure is based primarily on the accumulated 
experience of the members of System Planning Division, it will 
be revised as considered necessary. Section Heads and Planning 
Engineers are asked to use this procedure now on a trial basis 
and to report any comments or suggestions for change to their 
Department Head. 


The Area and Regional Supply System 


This comprises all 230 kV and 115 kV circuits supplying 
step-down transformer stations from 230 kV or 115 kV to 44, 
27.6 or 13.8 kV (called LV in the following), the step-down 
stations themselves, and the 500-115, or 230-115 kV 
autotransformers and associated switching used for area supplv. 
The high-voltage switching at major stations must be considered 
not only for its effect on area supply, but also for its effect 
on syStem stability. 


Normal Operation 


Normal operation is the condition under which all lines, trans- 
formation and switching in the location being studied are in- 
service. Under these conditions all facilities are to be loaded 
within their established normal capabilities, and all voltages 
are to be within their normal range for any condition of load 
ox generation which could reasonably be expected to occur at 
any time of the year, 


Emergency Operation 


Emergency operation is the condition under which one or 
more elements of the system are out of service for routine 
maintenance, or for repair because of a failure. A number of 
common emergency conditions are listed in Table I. The operating 
conditions applying during the emergency are determined by the 
availability level assigned for a particular emergency and a 
particular size of load. These availability levels are defined 
in Section 6 below. 


In all availability levels except C, it is permissible for 
the load to be interrupted, but the load must be restored to 
service within the specified period, depending on the 
availability level. 


At all times during the emergency while load is being 
supplied, all facilities are to be loaded within their applicable 
emergency capabilities. This may be either short-term or long- 
term emergency capability as conditions dictate. 


System Planning Division Procedure Date. February 10, 1975 
5. Load Level 


6. 


The availability level required depends on the size of the 
load. For purposes of Table I, the load level is the peak load 
in Megawatts for the most critical month for the station or 
group of stations being studied, for a time about 2 to 5 years 
hence, depending on the lead-time for the new facilities. 

It is the load which would be interrupted by the 

occurrence of the contingency listed. Where “Interruptible” 
load is supplied from a station, the level of availability 
required should be discussed with Customer Service Division. 


Availability Levels 


C Continuous supply. This is the highest level. 
There should be no interruption in supply as a 
result of the occurrence of the contingency. 
This level is designated C in Table I. 


The voltage may collapse for a few cycles while 
a fault is being cleared but it must rise 
immediately after fault clearance, and must be 
restorable to an acceptable emergency level by 
automatic action such as on-load tap changers. 
Transfer of such load to another source is 
permissible to relieve overload, but the 
transfer must be done without interrupting the 
load. | 


RR Restorable Rapidly. An interruption of 2 
seconds is permissible at the time of a 
contingency or at the later time of load trans- 
fer. Restoration within 2 seconds must be 
accomplished automatically by operation of LV 
breakers without operator intervention. 


RS Restorable by Switching. Load may be interr- 
upted at the time of the contingency, but it 
must be restorable within one-half hour, for example 
by the action of a control-room operator using 
remcte or supervisory control, or by use of 
automatically operated switching at the affected 
station. 


R2 Restorable by Manual Switching. Load may be 
interrupted at the time of the contingency, but 
it must be restorable within 2 hours. It is assumed 
there will be switches, quick-openers or other 
devices available, which can be operated by a 
travelling operator or maintenance man to restore 
Service. Means of quickly transferring metering, and 
relaying will also be required. 
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R8 Restorable by Maintenance. Load may be interr- 
upted at the time of the contingency, and 
restoration must be within 8 hours. Restoration 
is assumed to be the result of repair work 
or temporary connections which can be made by a 
maintenance crew. This may comprise such line 
work as replacement of a pole, crossarm, or in- 
sulators, repair of a broken conductor, by- 
passing a defective switch, or such station work 
as repair or replacement of a defective low- 
voltage breaker, connecting of an on-site spare 
transformer (including metering, relaying, and 
service supply). Station design must be suitable for 
transformer connection to be accomplished within 
8 hours. 


X There is no fixed standard of availability against 
contingencies marked X. These are treated as 
"Possible but Improbable Contingencies". Each 
case must be considered separately, taking into 
account the probability of occurrence, length of 
repair time, extent of hardship caused, and 
cost of providing availability against the con- 
tingency. In any specific case the availability 
will be at a level no higher than R8, and may 
be as low as to permit the outage to extend for 
several days. 


7. Requirements for Transferring Load 


The action to restore supply may be taken either at the 
location where the fault occurred, thus restoring supply 
along the normal supply path, or at a remote location to 
transfer the load to another source. If load is trans- 
ferred, provision must also be made to transfer it back to 
the normal supply at a convenient time with minimum interr- 
uption. 


In the case of transformers and some cables, which have 
a high short-term overload capability, advantage may be taken 
of this capacity, provided excess load can be transferred 
off within the time limit set by the shortrterm capability. 
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8. Possible but Improbable Contingencies 


No standards are set for availability against more severe 
contingencies than those listed in Table I because of their low 
probability of occurrence and the generally very high cost of 
reliability measures. However, consideration should be given 
to the effect of these contingencies on specific important 
loads, and the availability against them should be improved 
wherever this can be done at reasonable cost. 


Some catastrophic contingencies for which there is no 
minimum standard are: 


- Loss of several towers due to windstorm 
or vehicle impact. 


- Simultaneous or overlapping outage of two 
independent elements, such as outage of a 
transformer and the line supplying a second 
transformer at the same station. 


- Fire or explosion following a fault. 
= Loss of all circuits on the same right of way. 
= Loss of a complete station. 


Another group of contingencies which can occur, but 
which are only affected to a limited extent by planning 
decisions are listed below. 


- Errors in design, construction, or operation. 
- Failure or misoperation of relaying. 

- Failure of supervisory control. 

“ Faults in station service system. 


One type of possible but improbable contingency which 
will need more consideration in future is the catastrophic 
outage of several circuits on one right of way. It is likely 
that in the medium term future there vill be narrow rights 
of way containing heavily-loaded multi-circuit tower lines 
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with close spacing between iines and shared use of the right 
of way. In such cases, there 1s risk of an extended outage 
to one or more towers of one or more lines due to causes such 


a3 tipi Tornadoes 
= impact by aircraft 
= gaS-line explosion 
- relocations for highway modifications 
- footing damage due to flooding or 


land slippage. 


In the past, it was possible to provide a temporary woodpole 
bypass circuit on short notice, but such will not be possible 

on a crowded right of way. Therefore, consideration will 

have to be given to provision of back-up circuits from a 

different direction so that part of the load can be restored 

while repair to the damaged section is carried out. The 

criteria of Table I require provision of backup to large loads for 
loss of two circuits, but this backup need not be from a different 
direction, and can, in fact be from two other circuits of 


the same multicircuit line. 


H.P. Smith 
Director of System Planning 


February 10, 1975 
TABLE I 


APA AWD REGIONAL SUPPLY 
MINA AVALLABILITY LEVELS 


a 
Load Level of Station or Groun 
Affected Fy Fault Or Outage(Meravatts 


1 16 41 #76 #6151 251 S501 


TYPE. OF FAULT OR OUTAGE To To To To To To And 
25 4o 75 150 250 500 WORE 


Transformer R8 R2* RSX* RS RR Cc c 
Overhead Circuit r8 R8 RS RS RR C Cc 
Cable Circuit x X RB Rs Re oC Cc 
Bus R&8 RO*R2 R22 ~ R2 Cc C 
Breaker rm8 R8 R2 R2 R2 k2 R2 
Maintain an Elenent Same as For Fault 
Two Transformers x X X x x x x 
Double-Circuit Line (Nen-Cetastrophic) R& R8& R8 R8 R8 RS c 
~ 8 eetseeteanic) > © ee Saree ¢ x x RS Cc 
2 ects of Multicircuit Line RS R8 RS RS RB ~ RS Cc 
Multicircuit Line (Catastrohpic) Xx X X x x x x 
Two Cables in Same Trench x X X x RS RS RS 
Two Cables Different Trenches x xX x Xx x x rs 
Two Breakers R8 R8 RS R&S RB RS R2 
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* Up to 15 MY can be R8 
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Continuous 

RR ~ Restorable Rapidly (LV switching in 2.sec) 
RS - Restorable by Suitci.ing (30 Min) 

Re - Restorable in 2 Hours by Travelling Operator 
Restorable in 8 Hicurs by Maintenance Crews 
No Special Provision 


i? ] 
(] 


~ 
ae | 


eter ,OL yinwidst 


A owinies Pomeeders 


YUTWE TATOT THA ASSA 
BORN YEEEICAULIYA $a 


ee . Satter ela ba Vide = E Let AS a Vite § 
— & Pah axbanded, Gane 


et Ta) et 2 ao Pid 19 ai -, @ eon AWea ta Ssaugeoo sud 
CES a eat et bean” ’ 


joe Le it oy £ as £ 
hers ry wt of oF "a? of ZSATIO AO. WIVAT TO Bs 
a Hoe <e¢ GAL cy 6 ar 

J ae | POR SA BR madi Hicaelan 

) 2. 8) 88 SRR OR as ys ke thyorto & 


G Re Zs ig ,’ x $ bern 


“ be - 4 . 
ny SK 3m O2°eGK Girevics 4 tamperery woodpele 
. mI ; fOr i” mes ibie 


On fl ‘ 
¥ x x x Sees ce eee ‘oe | 7 
3A ”, | > <Giie8m Tae tate pada at nt —? 


7 aig r t x. & fon tw 
0 8; Gk By ox On an eakt IloorkoLi Lon Teo) 
x x x x x % Ms ~Apqsostented) omy tks 

nn % * 2% stoner T comes ch 
ert © x & & Rolmeeter of Spadaaeat! Ometeieet 9 
Si By Sx GA a BA OF eran 


OF) Be.) aes 
wotoreg® yntitoever? ee 
ph oonaensnlad yd 


(noe, 9 ne ie abdiattve Wt) yfbt 


APPENDIX H 


ed 


i cn a a ee 


MGR eae OR TOWER 


pie Segsees =- 


ee es Se ee ee ee ee ee ee = = 


ie Gy. 
ejs) Sie ess 


ya MES ACCU G essen vans pane mada Un cripiicsrs 


this day of Ap aay 


Ontario vero , 


un ens: pre babluaa. 3 . in 
Wey 


—e<-4 Rie 
ee ee ee ne 


™ 
by) 
. 


OF 807 SUC ae 
~ See \ oS . « one 
- east eeee < 6. Ge) SS oe en ae 


t x 8 4- mn J {7 ys - ; aL Px . | 4: —- 

WHarSas the Customer is duly incorusracen wide eee 

‘ Les Qe 5 + ty x Py == 41. c taxes 
Jes of Cannin With Beat Ofixce as 1G , oe 


ee nr oh . . : 2 ~ : b] wry ays fe pee 
Province of Ontario, and is oneratine a nlant for the manugecae 


5 an She Sere ee ce. 


AND WESHZSS by neroenent dutes 


between Ontario Uvdro and the Custoner which Arreenernt 


f-Je 


Reno cor ee a ele HEreoNSr. CG aCUS LONG fe con 
tracted for a suyply of electrical TOw ema Tee wai G Sant} 


Plant during the neriod and unon the terns and conditions more 


ae 
particniarly SCte Oru ine ci Berecnerw, 

AND WIERSAS Ontario Hydro is willing to sunnly to 
Une Custoner Tortico aulitbs said plant Ancoadaie tonadaiees of 
power fron those specified in the hEYCChOnNC A considera 
Li O1 Uae ers dns at ye sat thes nerecent he ternin- 


ae) 


ated and that a new apreement be entered into Uy GNe Nabe) es 


upen the cerms and conditions hereinafter annearinr. 


tens , 
aa som L ips oe EN LN ollsite a 
Hee le} hehe gelguel a lth ales Ml ole hy oie TCitesetepreathe, 24/0, Une ler 
oh: an r nin / 2 + b) 4 

e ~ ~ rod = a — a ~ 
354 and anendments CIGBCCO, Vie Catt ns Horato 4) nalilv arree 


FOr Unc e neta ses ‘of tbiars 2 weanona save! TolLlowine 
derinvcions “asniey* 
Ly ph "Pirn Power" maans nower made available continuous! 


Gyery Cay insane Year, except as otnervise nrovided in th: 


ment, 


ee "irn Contract Denand" means the naxinun ati polskie ope 


Ea gat fee eB 


t 
Le) 
q 


Firn Power ate available to the Custoner during any period. 


Pt we ee ta 


IAS TInterruntible Power" means power made available 

continuously every day in the, vear ss excert, acrobnenwise pros 
vided in.this Acreement, and ecxcontithac Ontario ycnogs a a 
have’ the’ richt-to ‘stismend che eavailaniiaty On nver rin aa 


Power unto the anount tot any Interrupciole Contract) Denese 


fron tice to Lime as follows 


Inte arrny ee come DO Gos Lease uy 


SS 


(i) On any Nondaw, Tuesday, Jednesdoy..c ainedam 
OF rida in ane Ol oc) amon somone «aac 
Avy yaa bo May, Ueda © eS ee noG. Cet Gee. 
Netover And) Jove et sea “five hovrs in 
wie Car. 


TY Fa ni On aay SO ihe eG ie OSA oem en ime a oor 
F 


G ~- 
Or Pridave gy ant 0 ore Oar Cae) ‘Deeenher, 
~ y) 
se : - atest 7 ate << Pa) = ps 
SaNUSTS AT Sore eo CO On Oak IG ae 
STi Gael aies ene 
er ~ x 5 ‘ 


(443) In any Month ns te ilteen ser cen eaoamee 
J 
' 


. 
bya ts aon a) 
TOCAL Tie hae te Ome 


Se eee 


CL )P Prema ore tre Toneis: Of meres manmade 
wav, dune, duly, ANcust.. Sopvemeor. Cavopre 
and Ovni er ae Oat ven On eG ms Cm) ape. 


(Ra On kanye doe Ce eon is (Ol mOuecEr er. 
Janviury and Neleiye sie a Ow 2a 


%) 


ASUnS it eee eran 


One MN COU ihe mer cenis Qi 
MOC ay CAC mone. 


O77 
tute 
pare 
a 
it 
‘3 
») 
ct 3 
2 
Ny ‘3 
— fe) 


Interruntible Power Class A an4 Interruntible lover 


5 


2 
I~ 
pi 
“” 
Y 
LJ 
my? 


ali each enable Onterio Eyvdro to pedlC Cla Se menora— 
tion requirenents on its pOwWeS Sypoly srsten andato vrevine 
reticr in wasnect to and reculirements on its systen where 
conditicns of enerreon y affect the opermtion of the S550 


~ 


Ontario Uvdro to effect daily econonies in the oneration of 


nr it ae ae RPL = ba k 
at Interruntible Paver Class 3 Contract Denand" —acns 


the maxirun enount of 


dace Fi = Ve a = 

4? +r) +3 = : 
€a0i2 tO wie Custoner durine en: persics’, 
+ Cc Us eae eS Bas 5) ait 
een) pear et ee Oke Ola) BO Cons sens lara BCS 
HWA 4 ot bay , Ls one Q ” : — >: . 
poet ONS e On inceriiy ible Pounr Claes. 3 nao. oa lS 

+ IBS een ° 
able to the Custoner Geamiens tzirst Gn ara * 
1 NDAs " S deme : 
Lede, ©OwEr” means electrical Power en? ineludes enerr:, 
HeealsG Means. Bing Povemoad var t owen Je, eer .. 0 Tnt 
aA Close AEBS URI 79 | ot OES -10SPr rungs Pp atinl E (oy Lene Cis re sane a Se 


oo 
He | 
2. 
ey 
| 7 
= 

Fi 
ct 


Uys "Day" maars each neriod fron tyelve otelac: 


~“e 


to tyelve o'cloc: pine ea Sen ers -Ollowing, Eastern Stanjar4 


ome 


3 . ¢ c tire ! she 
VALTER Rosbete| Sou Ute err ans a calendar nonth, 


NS 


1.8 "Total Kilowatt Demand" for any nonth means the 
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power “Cactorivs Nepeinadlormyrovidhiepnamcly sanaaesoms 
the nonth ninety per cent of the naximnon averare. hil ovina 
ampere demand Cclivered to and taken hy the Customer dur ns 
any fifteen consecutive minutes exceads the raxiniun aver, 
denand in kilowatts delivered to and taken BUMeEneslus tomer 


n 
during the said fifteen conseentive mirntes then “rine tygeaes 


cent of tie said kilovelt-arrere denand Gxrressed | 14) hae = 


a} cone, wa 7} “5 Pea ae a owe 73 oO im cary >; ~ ~ Ro 
aeened tO pe the fatal Ketipea LOMO) Tim pe rer ls 
ey, "Silling Denand of Intermint LeTetfOveP Class al 


» a ’ y 
for any nenth means the lesser Of -s 


CIM 8ihe Sota i iow-er Perla (lor She month 
less the Soval of tre contract Gernanids 
of Jnterriinci pie Wovertt rane Sele: Oy vars 
foe or 
(ii) The Inter rtihle Power Class 2 Contract 
Denanad. 
1.10 "BiJling Denand of Interruptible Power Class A¥ 


for any month means the lesser oft - 


Oley 


ene me oot oat Demand foeathe conth 
VOSGHint ro tee eT unit 
Se ua Chouno n tls 
E 


ONG Ge tee ror. Comtrcach wbenami:) \"Or 


a a 9 


Denand. 


(ii) The Interriintitic Vover Class A Contract 


JiLiineeeenans o. “ars Fouer™ for any month means 


theslote: iloveucelesmana for tne nonth less the total of the 


da 


Soe laace Demands seine ets wat nie Pewerie less’ “\wond Cless 3 fer 
Teo mon uh. 

Lal "Billing MontH'means any month in which the Customer 

is required to make a payment for power under this Agreement. 
Any month in which a Monthly Minimum Payment is required is 
elsOwarol lino Monti 

Leal? "Greatest Total Kilowatt Demand'with respect to any 
Billing Month means the Greatest Total Kilowatt Demand in any 
month of this Agreement which does not precede such Bigslearie 
Month by more than 11 months. 
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Section 4 - Delivery of Power: 

AL The power delivered hereunder shall be Subjectaure 

the provisions set forth in the Terms end Conditions in Schedule 
A attached hereto and made a part thereof. The point of delivery 
for power hereunder shall be adjacent te the Customer's property 
line and shall be at the Ontario Hydro line dead-ending insulator 


on the Customer's transformer station or line structure at a1 


oe 
plant, which station or line structure as. the case may be, shall 
be located in a location approved by Ontario Hydro. When 
delivered at such point of delivery power shall be at a nominal 
frequency of 60 hertz and at a nominal voltage of volts, 
For the purposes of this Agreement, power means electrical power 


and includes energy. 


Section 5 - Interference with Availability of Power: 
o vk: Ontario Hydro shall have the right ‘to interrupt 


the supply of power at any time to the Customer to such extent 
as is necessary for the purpose of safeguarding life or property 
or for the purpose of construction, maintenance, cperation, 

repair, replacement or extension of the equipment or works of 
Ontario Hydro. Ontario Hydro shall limit the duration of such 
interruptions so far as it is practicable to do so and, except 

in emergencies, shall give adequate warning of its intention to 


interrupt the supply to the Customer. 


ae If Ontario Hydro's inability to make available power 
Orethe Clistomer s*inabiusty ‘cosuse power 1S an) elther’ case 
attributable to an Uncontrollable Event! or’ the power is “inter- 
rupted by Ontario Hydro for any of the purposes described in 
Section 5.1, then neither party’ shall be Uxvable ‘to ‘the other 


for damaces or breach of contract. the term “Uncontrollable 


A 3p 
Event™ shall be deeméd to be a cause reasonably beyond the control 
of the party whose inability as aforesaid is involved such as, 
but without limitation to, strike of that party's employees, 
damage or destruction by the elements, accident to the works of 
that party; efiire @fexplasiton® wary Pene Queen's enemies, legal 
acts of the public authorities; insurrecton, Act*of God, or 
inability to obtain essential services or to transport materials, 
products or equipment because of the effect of similar causes on 
that party's. suppliexsor\carriers agyur such pg uapiad ty ox 
{interruption prevails for at least twenty-four consecutive hours 
within any month, an adjustment in the payment of power for the 
month shall be allowed by reducing the Billing Demand for the 


month. 


The amount of the reduction in kilowatts shall be 


determined by multiplying the Billing Demand for the month less 


the average amount of power in kilowatts taken by the Customer 
in the period of that month during which the said inability or 
interruption ,prevails, by, the ratio, of che number ofene:1odcsmo. 
twenty-four consecutive hours during which the said inability 

or interruption prevails to the number of days in that month. 

If such inability or interruptiom prevar! set ouealp react BeWell ate 
four consecutive hours in the month, then the Customer shall 

not be obligated to pay the Monthly Minimum Payment in Section 4 


of Schedule B for such month. 
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Gy The Customer shall pay Ontario Hydro monthly for 


power made available under this Agreement in accordance with the 


provisions of this Agreement including the rates and provisions 


OL POCNeduLeG be 


ae 8 Ontario Hydro may change its rates at any time by 

Pe Cue enOE reo ECULie Cuccomers provided that thera shall not he 
more than one rate change within a period of twelve consecutive 

Motes soUC TiottcossnaAllsbearivensateleast sixty, days prior, to 


the effective date of the rate change. 


If the Customer fails to notify Ontario Hydro 
Weeweetincyedaysentteneathe, date of any such notice that the 
Customer does not accept the change in rates, this Agreement 


shall temaine in force with the rates change in accordance with 


the notice given by Ontario Hydro, but subject otherwise to the 
same terms and conditions. If the Customer notifies Ontario 
Hydro that it does not accept the change in rates within the 
time hereinbefore stipulated either party may terminate this 
Agreement on, or at any time after, the effective date of the 
change in rates specified in the notice of change in rates by 
giving to the other party at least ten days prior notice of 
termination; provided, however, that if the Customer takes 

any power on or after the effective date of the change in rates, 


such power shall be paid for at the changed rates. 


Section 7 - Change in Availability of Power: 


Teak The maximum amount of power to be made available to 
the Customer by Ontario Hydro hereunder may be changed from 

time to time by agreement of the parties. If agreement is reached 
Schedule B hereto shall be amended accordingly and shall become 


applicable without further action by the parties. 
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Section 8 - Excess takine of power: 
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sah If in any month the Customer takes power so that 
the Billing Demand for that month exceeds the Contract Demand 
for that month then such excess shall be excess demand and 
shall be paid for at the effective rate for such excess demand, 
but the obligation to make payment for such excess demand shall 


not entitle the Customer to take excess demand in any month. 
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Section 11 - Customer's Premises: 


11.l One or more representatives of Ontario Hydro 
appointed for the purposes of this section may at any reasonable 
time during the continuance of this Agreement, have access to 
the premises of the Customer for the purpose of inspecting the 
electrical works and electrical records of the Customer and 
taking copies from the latter as required and creating its own 


electrical records, and may do any of these things. 


Be fe Notwithstanding anything in this Agreement, no 
officer, servant or agent of Ontario Hydro shall be entitled 

to enter upon the lands or premises of the Customer without 
first obtaining from the Customer. permission so to do in 
accordance with the Customer's security requirements, but if 

at any time such permission is refused or delayed and by reason 
thereof Ontario Hydro is prevented from fulfilling any obligation 
under this Agreement, then Ontario Hydro shall not be liable 

in damages for failure to perform the said obligation and 
provided further that if by reason of such permission being 
refused or delayed as aforesaid Ontario Hydro is prevented from 
fulfilling its obligations with respect to the supply of power 


to any person or persons other than the Customer, then the 


= 17 & 
Customer shall indemnify Ontario Hydro against all claims and 


demands arising in any manner therefrom. 


pu aS: The Customer hereby grants to Ontario Hydro the 
right at all times during the continuance oftithis Agzueement to 
use, free of charge or rent, as much of the Customer's lands 
as Ontario Hydro may deem necessary for the supply of power to 
the Customer hereunder, the location of the lands required for 
“such purpose to be mutually satisfactory to Ontario Hydro and 


the Customer, and where any transmission line, plant or equipment 


of-Ontario Hydro is situate on Ehe Said lands =forttnescuno 
of power to the Customer, the right at all times to use the 
said transmission line, plant or equipment, free of charge 

or rent, in order to supply power to another customer or other 
customers of Ontario Hydro, and the right to do everything 
reasonable in connection with the said transmission Lines, 
plant or equipment of Ontario Hydro which Ontario Hydro from 
time to time may reasonably require for the purposes aforesaid 
including the right to trim or remove trees and brush where 
Ontario Hydro considers it necessary to do so:for the protection 
or operation of its works. The “Customer agrees to keep its 
structures, machinery, plant and works at such distance from 
Ontario Hydro's power supply facilities as will permit the safe 
and efficient maintenance and operation of those facilites. I£ 


the Customer requires relocation of any of Ontario Hydro's 


ise 
WOrkS sandMactilitics sche. ustomer shall furnish on its’ lands 
another wocationmeatiseacltory to Ontario Hydro. Ontario Hydro 
will perform the work of relocation and the Customer will pay 
the cost thereof to the extent that such works and facilities 
are used for supply of power to the Customer. Ontario Hydro 
shall have the right at any time prior to the expiration of 


Mineivwdsysenotimcemingaura tine from the Customer,;delivered after 


the termination of this Agreement to remove from the premises 
of the Customer any and all apparatus, equipment and works 
which may have been installed by Ontario Hydro upon such 


premises for the supply of power to the Customer or other 


customers hereunder. 


Section 12 = Notices: 
agit Any written notice required by this Agreement 


Shall be deemed properly given if either mailed or delivered 
tothe Secrotary.,.Ontario-Hydro, 700 University Avenue, 


Per OncOemUN Lar Ong) [Guo mote Clie | tear Ontaciogiydro, or “to 


Ol Dene LoL sine Customer. The designation 
OL the versonuto Derso mctititedqeor the acdress of such person 


may be changed at any time by either party by written notice. 
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the Commrencenent Date. 
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SCHEDULE A - Forming part of the Agreement dated the 
day of 19 , between Ontario Hydro 

and 
which parties are referred to in the said Agreement and in this 


Schedule as "Ontario Hydro" and the “Customer", respectively. 


TERMS AND CONDITIONS 
Ime )Gonditions of supply. 

The power delivered at any point of delivery shall be 
three phase alternating current at the nominal frequency and the 
nominal voltage specified in the Agreement. Except for abnormal 
operating cormitions, variations from any nominal frequency or 
nominal voltage shall not exceed appropriate ranges of tolerable 
values. Customer shall be responsible for installing protective 
equipment to protect its own property and operations from variations 
in frequency and voltage or from temporary delivery of other than 
three phase power. In no event shall Ontario Hydro be liable to 
Customer for any loss, damage or injury resulting directly or 
indirectly from variations in frequency or voltage or for temporary 


delivery of other than three phase power or any of them. 


The maintenance by Ontario Hydro of the nominal frequency 
and nominal voltage at the point of delivery shall constitute the 


supply of power and fulfillment of all the operating obligations 


ma one 
of Ontario Hydro respecting delivery of power. When the voltage 
and frequency are maintained as specified, the amount of power 
taken, its distribution as to phases (except to the extent that 
inequality of such distribution is caused because the no-load 
voltage between phases at the point of delivery are unequal) 
its fluctuations, load factor and power factor are under the sole 


control of the Customer. 


Ontario Hydro will exercise reasonable diligence to 
provide a regular and uninterrupted supply of power in accordance 
with the terms of the Agreement, but nothing contained in the 
Agreement shall be construed as obligating Ontario Hydro to 
guarantee such continuity of power supply, and Ontario Hydro shall 
not be liable to the Customer in damages for any failure to main- 


tain such supply howsoever caused. 


ae Metering 


Ontario Hydro shall provide, install and maintain the 
meters and associated equipment which are needed to determine the 
amounts of power and energy used by the Customer. If requested by 
Ontario Hydro, the Customer shall provide a safe and reasonable 
location free of charge on the Customer's premises for the instal- 


lation and maintenance of Ontario Hydro's measuring equipment. 


ae 
Access to any measuring equipment and to any other apparatus, 


equipment and works belonging to Ontario Hydro and situated on the 
premises of the Customer, shall. be free to.the representatives of 
Ontario Hydro at any reasonable time for the purpose of inspection, 
operation, test, adjustment, repair, alteration, reconstruction 


and removal. 


If in Ontario Hydro's judgment there are special conditions 
which must be met in the Customer's station or switchgear with 
respect to measuring equipment, the Customer shall at its own 
expense provide, install and maintain in accordance with plans and 
specifications approved by Ontario Hydro, that part of the associ- 
ated equipment necessary in Ontario Hydro's judgment for the 


installation amd operation of Ontario Hydro's meters. 


If the measuring equipment is not connected at a point 
of delivery defined in the Agreement, all amounts so metered shall 
be appropriately adjusted to give results such as would be obtained 
by measuring equipment connected at the point of delivery. If for 
any period the measuring equipment or any part thereof is not in 
service, the consumption during such period shall be determined 


from the best information available. 


If requested by the Customer Ontario Hydro shall arrange 


for the testing and inspection of its measuring equipment by a 


BALES 
person qualified to do so. If such tests show that the measurements 
are accurate within the limits prescribed by law, the cost of making 
such tests or inspections shall be paid by the Customer. If any 
tests or inspections show Ontario Hydro'’s measurements to_be 
inaccurate by more than the limits prescribed by law an offsetting 
adjustment shall be made in the Customer's bills for any known or 
agreed period of inaccuracy; in the absence of such knowledge or 
agreement the adjustment shall be limited to thirty days prior to 
the date of such tests. Any Ontario Hydro measuring equipment 
found to be inaccurate by more than the limits of accuracy prescribed 
by law shall be promptly replaced, repaired or readjusted by Ontario 
Rydro. 

If requested by Ontario Hydro the Customer shall take the 
records or charts from the measuring equipment at such reasonable 
times as Ontario Hydro may require. The Customer shall indicate 
the time of taking and the date on any record or chart or on the 
form supplied by Ontario Hydro for such purpose and forward the 


records or chart: and form.to Ontario, Hydro promptly. 


Sie Resale of Power 

The power supplied is for the use of the Customer in the 
operation of its facilities atu the locationssspeci rede uecne 
Agreement and shall not be resold or otherwise disposed of directly 


or indirectly, without the written consent of Ontario Hydro. 


4, Billing ease) ip 


Wntarloshiyaromwiuwwebia tne Gustomer Cor ail payments 
required to be made for power under the Agreement during the 
preceding calendar month as soon thereafter as practicable. The 
Customer shall pay such bill within ten days after the date of the 
bill. Interest shall be payable on any amount so billed and re- 
maining unpaid ten days after billing at the effective rate of 
interest set by Ontario Hydro from time to time for unpaid accounts 
and in any event, not less than six per cent per annum. If any 
bill remains unpaid for thirty days after the date of the bill, 
Ontario Hydro may, in addition to all other remedies available to 
it, and after giving to the Customer at least ten days notice in 
writing of Ontario Hydro’s intention to do so, discontinue the 
supply of power and may refuse to resume delivery so long as any 


past due bill remains unpaid. 


5. Power Factor 
The Customer shall take and use power in such manner that 
the ratio of the kilowatts to the kilovolt-amperes when measured 


simultaneously is as near unity as practicable. 


6. Phase Balancing 


The Customer shall take and use the power so that the 


current will be taken from the three phases equally as far as 


ma ae 
practicable. If at any time the unbalance in current is in Ontario 
Hydro's judgment excessive, the Customer agrees to make at its own 
expense, upon request, the changes necessary to reduce the unbalance 


to an acceptable value. 


7. Customer's Equipment 

The Customer agrees to provide suitable transforming 
equipment and all other electrical equipment from the point or 
points of delivery of the power including electrical equipment 
Ontario Hydro deems necessary from time to time during the con- 
tinuance of the Agreement for the safety and security of the 
operation of Ontario Hydro's power supply system. All of the 
said equipment of the Customer shall be subject to the approval 
of Ontario Hydro, and shall be installed, maintained and operated 
in a manner satisfactory to Ontario Hydro. Until such approval 
has been given, Ontario Hydro shall not be bound to deliver any 
power under the Agreement or, if delivery has commenced, to 


continue such delivery. 


2 Electrical fluctuations and interference 

The Customer shall operate in such a manner so as not 
to cause disturbance or fluctuations on Ontario Hydro's power 
system or interference with communication systems or control 
circuits of Ontario Hydro or of any other third party. The 
Customer shall take such remedial measures at its own expense by 


way of installing suitable apparatus or otherwise as may be 


ae, 


necessary to reduce any disturbance or fluctuations on Ontario 
Hydro's power system or any interference with the communication 
systems or control circuits of Ontario Hydro or of any third 
party to a tolerable level. In any event, the Customer shall 
indemnify Ontario Hydro from all claims and demands made against 
Ontario Hydro by any third party in consequence of failure by the 


Customer to perform its obligations under this section. 


9. Customer's operation 

If at any time the Customer fails to perform any of its 
obligations affecting operation under this Agreement including, 
without limiting the generality of the foregoing, taking power 
in excess of any maximum amount specified in this Agreement, or 
of any limit of amount then in force, or failing to operate as 
required by this Agreement, then Ontario Hydro may give notice 
thereof to the Customer, which notice may be given by telephone 
to an employee of the Customer by an employee of Ontario Hydro, and 
the Customer shall. immediately remedy the said failure. Im case 
of continued failure for more than fifteen minutes after the 
notice, Ontario Hydro may discontinue delivery to the Customer 
of all power or of any part thereof and shall not be obliged to 
resume delivery until the Customer shall have remedied the failure. 
The Customer shall forthwith designate in writing to Ontario Hydro 


the name of the employee to whom notices under this clause are to 


Sane 
be given, and in default of such designation or in the event of 
the said employee not being immediately available to receive any 
such notice, it may be given by telephone or otherwise to any 


other employee of the Customer. 


10. Customer in default 

If the Customer fails to perform any obligation under 
this Agreement Ontario Hydro may give written notice to the Customer 
that unless the obligation is completely fulfilled within a 
specified period after the mailing of the notice Ontario Hydro 
will discontinue delivery of power to the Customer. If the Customer 
continues in default in respect of the obligation beyond the period 
specified in the notice Ontario Hydro may discontinue delivery of 
power and may refuse to resume delivery until the Customer has 
fulfilled its obligation. The right to discontinue supply of power 
in this section is in addition to and not-—in limitation of any 
other right provided elsewhere in this Agreement to discontinue 
supply of power forfailure of the Customer to perform a particular 


obligation. 


ll. Discontinuance of Supply 
Notwithstanding that Ontario Hydro has discontinued the 
supply of power to the Customer by reason of failure by the Customer 


to perform any of its obligations under this Agreement, or that 


ee 
Ontario Hydro has discontinued such supply upon the request of the 
Customer, such discontinuance shall not be construed as a breach ‘op8 
contract by Ontario Hydro to make available and deliver power to 
the Customer under the terms of the Agreement, nor shall such 
discontinuance relieve the Customer from its obligations to pay for 
power in accordance with the provisions of the Agreement, and such 
provisions shall continue in force until termination of the Agree- 


ment, unless Ontario Hydro otherwise agrees in writing. 


12. Termination for Default 

If after Ontario Hydro has discontined supply of power 
for failure by the Customer to perform any of its obligations under 
the Agreement the Customer continues in default in respect ofthe 
obligation, Ontario Hydro may at its option give written notice 
to the Customer that unless the obligation is completely fulfilled 
within a specified period (not less than ten days) after the mailing 
of the notice, the Agreement will be deemed terminated. If the 
Customer continues in default in respect of the obligation beyond 
the period specified in the notice, the Agreement shall thereupon 
terminate. Such termination shall be without waiver ‘of any amounts 
which may be due or of any rights including the right to damages 
for such breach which may have accrued up to and including the date 


of such termination. 


Setey = 

13. Automatic Reclosing 

Where Ontario Hydro has installed, on its facilities for 
supply of power to the Customer hereunder, ‘equipment for automatic 
reclosing of circuit breakers after an interruption of power 
supply, so as to improve, within feasible limits, continuity of 
such supply, it shall be the obligation of the Customer to provide, 
at its own expense, (i) adequate protective equipment for aL 
electrical apparatus of the Customer that might be adversely 
affected by Ontario Hydro's reclosing equipment, and (ii) such 
equipment as may be required for the prompt disconnection of any 
apparatus of the Customer that might affect proper functicning of 
Ontario Hydro's reclosing equipment. Ontario Hydro will co-operate 
with the Customer and use its best endeavours with a view to mutual 
agreement as to the reclosing time of Ontario Hydro's equipment, 
but failing such agreement the decision of Ontario Hydro as to that 


time shall be final. 


Pen isabel cy 
The Customer shall assume all risk, liability or obligation 
in respect to: 


(a) all damage to property of Ontario Hydro on the 
lands and premises of the Customer, to the degree 
that such damage shall have been due to the 
negligence of the Customer, its servants or agents; 
and 


(b) all loss, damage or injury to property of the 
Customer or property of any third person on the 
said lands and premises, or to any person or 
persons (including loss of life) on the said 
land and premises, excluding injury to or death 
of any employee or agent of Ontario Hydro, 
which shall have been due to power supplied to 
the Customer or due to the said property of 
Ontario Hydro to the extent used to supply 
power to the Customer, except to the degree 
that such loss, damage or injury shall have been 
due to the negligence of Ontario Hydro, its 
servants or agents. 


The Customer shall indemnify Ontario Hydro and save it harmless 
from all liability assumed by the Customer under this section, 


and all claims or demands in connection therewith. 


15. Waiver 

Any failure by either Ontario Hydro or the Customer to 
exercise any right or enforce any remedy under this Agreement shall 
be limited to the particular instance, and shall not be deemed to 
waive any other right or remedy or affect the validity of this 
Agreement. The exercise by either party of any remedy hereunder 
shall not be deemed to waive any other remedy that such party mey 
have, and such remedies may be exercised and continued concurrently 


or separately. 


16. Arbitration 


In case of any dispute between Ontario Hydro and the 


Customer relative to anything contained in or arising from this 


tl ie 
Agreement, and where the dispute cannot be resolved by the parties 
themselves, the dispute shall be submitted to arbitration under 
The Arbitrations Act of Ontario, and the.provisions of that Act 
shall apply accordingly; but either party, Aif dissatisfied wie 
the award of the arbitrator or arbitators, may move to set. aside 


the award, or may appeal from the award. 


17. Successors and Assigns 

This Agreement shall extend to, be binding upon and 
enure to the benefit of Ontario Hydro and of the Customer and 
their respective successors and assigns provided that the Customer 
snall not be entitled to assign its entire interest in this Agree- 
ment or any portion thereof without the consent in writing of 


Ontario Hydro. 
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(a) The total of - 

(i) An Energy Charge at the energy rate of 
cents per kilowatt hour’ forall’ energy taken 
inthe Billing Month35 "and 


(ii) »A Charge; at, Lnewd cmend Sratenol hi rmerover so 


S per) kilowatt per mcenth*for ten\per/’ cent 
of the amount of the Firm’ Power*Contract Demand; 
and @ 


(iii) A charge at the demand rate of Interruptible Power 
Class BA ota, ‘-pepckitowagteper month for tem 
per cent of the amount 02 “the Interrupe ple Powes 
Class: "A'uContract Demand. 


(b)+ = ‘Thestotal-ogn= 


(i) An Energy Charge at the energy rate of cents 
per kilowatt hour for all energy taken in the 
Billing Month; and 


(ii) A charge at the demand rate of Firm Power of 
5 per Kilowatt per month for seventy-five 
per cent of the Billing Demand of thetrirn a. 
for that month in which the Createst Combined 
Kiiowatt Demand was estaniisned: and 


(iii) <A charge at the demand rate of Interruptible 
PowersClass em eoG per kilowatt per month 
for seventy-fivetper cent. «ofthe Bittineg Demendans 
the’ Interruptible Power sClasseun" tomithatereor a 
in which the Greatest Combined Kilowatt Demand was 


established. 


whenever the rates for power are changed, this Sectaam 
4 shall be applied as if the new rates were substituted for the 
rates changed. 


APPENDIX I 


Circuit 
Designation 


C3S 


M32S 


L24A 


B31L 


B5D 


Circuit 
Designation 


B5OK 


C7BM 


W6MC 


230 kV Transmission Line Work 


Line Approx. 

Section Line Length 
(km) 

Chats Falls GSx 

South March TS 39 

South March TS 15 

x Merivale TS 

St. Lawrence TS 76 

x Hawthorne TS 

St. Lawrence TS 47 


x Interprovincial 
Boundary Jct. 


Interprovincial 39 
Boundary Jct. x 
St. Isidore TS. 


Work 
Involved 


Reconductored 39 km with 
1.34" compact conductor. 
Raise 38 towers by 
extensions. Replace 

2 towers. 


Reconductored 15 km 
with 1.34" compact 
conductor. Raised 20 
towers by extensions. 
Replaced 1 tower. 


Reconductored with 1.6" 
compact conductor for 

71 km. Reconductored 
with 1.6" ACSR conductor 
for 5 km. Replaced 1 
heavy anchor structure. 
Replaced 4 two pole 
suspension structures. 
Raise about 75 towers by 
extensions. 


Reconductor with 1.34" 
compact conductor. 
7 towers by extensions. 
Replace 2 towers. 


Reconductor with 1.34" 
compact conductor. 
Replace 2 Towers 


115 kV Transmission Line Work 


Line Approx. 

Section Line Length 
(km) 

Cataraqui TS 119 

x Railton Jct. 

x Barrett Chute 

GS 

Barrett Chute GS 95 


x Chats Falls GS 
x Ottawa Woodroffe 
TS x Merivale TS 


Stewartville GS x 68 
Chats Falls GS x 


Merivale TS 


Work 
Involved 


Reconductored 1 km 
with 795 kcmil 
conductor. Replaced 2 
wood pole structures 


Reconductored 1 km 
with 795 kcmil 
conductor. Replace 
293 wood pole 
structures. 


Some retensioning. 
Replace 64 wood 
pole structures. 


Raise 


Estimated 
Cost ($) 


2 600 000 


1 700 000 


6 400 000 


2 200 000 


2 200 000 


Estimated 
Cost (S$) 


50 000 


1 600 000 


430 000 


230 kV Station Uprating 


STATION Estimated Cost (S$) 
Chats Falls GS 2 200 000 
Hawthorne TS 400 000 
St. Isidore TS 370 000 
St. Lawrence TS 1 200 000 
South March TS 318 000 


115 kV Station Uprating 


STATION Estimated Cost (S$) 
Barrett Chute GS 50 000 
Cataraqui TS 12 000 
Chenaux GS 3 000 
Napanee TS 29 000 
Stewartville GS 40 000 


Reactive Power Sources 
Estimated Cost ($1979) 


At various stations in the period 18 900 000 
starting in 1980 onward. This 

assumes that all sources are shunt 

capacitors. 


